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PREFACE. 


In  the  volumes  which  have  been  publifiied 
under  the -title  of  the  Clinical  Guide,  the  object 
of  their  Author  has  been  to  form,  as  it  were,  a 
fet  of  School  Books  for  the  Student  of  Medicine, 
which  may  prove  of  the  fame  utility  in  the  ftudy 
of  this  Icience,  as  fuel)  elementary  pieces  are  in 
the  earlier  part  of  life  to  the  acquifition  of  the 
languages,  and  the  other  parts  of  primary  know- 
ledge.   By  this  means,  the  ftudent  is  at  once 
initiated  into  a  general  acquaintance  with  the 
fubjecls  he  is  afterwards  to  purfue  in  detail ; 
and  again,  when  fully  acquainted  with  them  in 
detail,  he  can  recur  to  the  fame  elementary  pieces 
in  order  to  recall  to  his  mind  the  extent  of  the 
fubjecls  which  have  occupied  his  attention,  and 
which,  in  the  hurried  routine  of  practice,  he 
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is  apt  in  many  leading  particulars  to  foTget. 
This  intention  of  the  Author  has  been  fo  far 
executed  in  the  volumes  that  have  already  ap- 
peared, and  the  Public  has  fanclioned  the  defigR 
by  their  favorable  reception  j  but,  to  complete 
the  plan,  and  render  the  work  a  full  fyftem 
of  Medical  Education,  the  preliminary  branches 
which  form  the  foundation  of  the  profeflion  be- 
come a  neceflary  and  indifpenfible  introducliou. 
Thefe  branches  comprehend  the  principles  of 
Anatomy,  of  Chemiflry,  and  of  Botany,  con- 
sidered ftriclly  in  a  medical  view.  The  execution 
of  this  la  ft  part  is  now  brought  forward.  In 
performing  it,  the  great  object  the  Author  has 
had  in  view,  has  been  to  follow  the  arrangement 
of  that  celebrated  School,  which  has  fo  much 
benefited  the  Profeflion  ;  and  by  the  labours  of 
whofe  teachers  Medicine  is  no  lorger  to  be 
confidered  in  the  light  of  a  conjectural  art.  The 
Hjftory  of  the  Edinburgh  School  may  be  confulercd 
as  the  Ilifloiy  of  Medicine  in  modern  times;  and, 
from  the  era  of  Boerhaave  to  the  prefent  day,  it  has 
regulated  in  a  great  meafure  the  views  of  Medical 
pradYice.  The  firft.  to  whom  this  UniverGty 
was  indebted  for  its  Medical  reputation,  was  the 


PREFACE.  | 

late  Dr.  Monro",  who  was  not  only  the  founder 
of  the  Anatomical  department,  fo  ably  e\tended 
and  improved  by  his  fuccelibr,  but  was  the  original 
promoter  of  the  Clinical  Lectures,  a  mode  of 
conveying  practical  fcience  fuperior  to  every  other, 
and  fince  followed  in  every  Medical  feminary. 
But,  though  Monro  was  feconded  by  fome  men 
of  abilities,  they  were  too  much  attached  to  the 
Boerhaavian  tenets,  to  take  thole  new  views  of 
their  particular  departments  which  were  refcrved 
for  their  fucceflbrs.     Rutherford,  cautious  and 
flow,  purfued  the  beaten  track  of  regular,  and* 
at  that  time,  approved  practice.    Plummer  filled 
the  Chemical  Chair  as  an  able  commentator  on 
the  leflbns  of  his  mailer,  and  invented  that  com- 
bination of  antimony  and  mercury  which  ftill 
retains  his  name.     It  was  the  introduction  of 
Cullen  into  this  Univerfity  that  changed  the  face 
of  Medical  Science.    While  the  Lectures  of  the 
Dutch  /Efculapius  had  given  to  Medicine  a  fci- 
entific,  but  often  a  fanciful  form,  it  was  referved 
for  the  Edinburgh  School,  through  him,  to  intro- 
duce into  it  inductive  reafoning,  to  build  on  the 
foundation  of  Newton  and  Locke,  and  to  fubfti- 
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tute  facts  for  fpeculative  opinion.    In  doing  this, 
Cullen  was  ably  feconded  by  his  colleague,  the 
^ate  Dr.  Gregory  ;  who,  with  the  acquifition  of 
profeffional  fcience,  was  zealous  alfo  to  blend 
the  duties  of  profeflional  character.    The  joint 
labours  of  thefe  colleagues  being  fucceffively  de- 
voted to  teaching  the  Theory  and  Practice  in 
rotation,  afforded  to  the  ftudent  different  views  of 
the  fame  fubject,  and  allowed  him  to  appreciate  the 
relative  merit  of  each.   The  fame  variety  was  like- 
wife  afforded  him  in  conducting  the  Clinical  Lec- 
tures, and  the  opinions  of  the  different  teachers 
were  thus  fubje&ed  to  the  tefl  of  practice,  and  their 
comparative  merit  as  Clinical  Phyfjcians  brought 
forward.  Nor,  while  the  Theory  and  Practice  were 
thus  ably  fupp  rtecl,  were  the  other  branches  of 
Medical  Science  left  behind,  the  Chemical  Chair 
was  refigned  by  Cullen  to  the  illuftrious  Black, 
and  the  Anatomical  Theatre  received  an  increafe 
of  fame  from  the  dt.i-.vndant  of  Monro.  Botany 
was  taught  pn  an  extended  fcale  by  the  patient 
ainduity  of  Hope,  and  a  garden  raifed  under  his 
mfpecTion,  equal,  if  not  fupt  rior  to  any  in  Europe. 
To  the  abilities  of  thefe  men  alone,  do£s  the 
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-  School  of  Edinburgh  owe  its  reputation.  While 
Cullen  gave  a  new  form  to  reafoning  in  Medi- 
cine, Black  gave  fcience  to  Chemiftry.  Monro 
detected  many  of  the  minute  parts  of  the  animal 
ftructure  which  had  not  hitherto  been  completely 
afcertained,  and  Hope  extorted  the  applaufe  of 
difcovery  in  Botany  from  the  indefatigable  genius 
of  Linnaeus. 

In  the  following  work  we  have  endeavoured  to 
reap  every  advantage  from  the  Leflbns  of  this 
School,  and  to  purfue  the  arrangement  which  has 
been  generally  adopted  in  it.    Not  that  we  have 
negledlcd  to  take  the  benefit  of  the  difcoveries 
of  others  elfewhere,  or  that  we  have  exclufively 
(hewn  a  blind  veneration  for  the  doctrines  of  that 
Seminary ;    but  it  will   readily  be  allowed  by 
every  competent  judge,  that  no  where  is  Medicine 
taught  fo  ably  as  a  fcience  as  in  that  Univcifity, 
and  no  where  are  its  departments  fo,  well  ad- 
jufted  as  to  embrace  the  full  extent  of  its  diiTerent 
objects. 
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I  H  E  Study  of  Anatomy,  as  the  foundation 
of  Medicine,  is  a  truth  fo  well  eftablifhed,  and 
fo  univerfally  acknowledged,  as  to  leave  no  room 
for  obfervation.  The  progrefs  it  has  made  of 
late  years  is  the  beft  proof  of  its  acknowledged 
importance  ;  and  the  numerous  works  which  have 
been  publiflied,  mew  the  curiofity  of  its  votaries 
unfated  in  their  defire  of  improvement.  The 
object:  of  the  prefent  publication  has  already  been 
explained, *  as  forming  an  introductory  part  to 
another  work  ;  and  it  is  only  neceflary  here  to 
explain  the  plan  that  has  been  adopted  in  pro- 
fecuting  the  principles  of  Anatomy. 

To  combine  a  knowledge  of  the  human  ftruc- 
ture,  both  in  a  found  and  morbid  ftate,  is  what 
the  application  of  the  fubject  demands.  Work* 
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of  this  kind  have  been  generally  confined  to  the 
former,  and  the  Anatomy  of  difeafe  has  been 
therefore  lame  and  imperfect.  To  include  both 
thefe  objects  in  the  fame  treatifes,  has  not  been 
attempted  in  fuch  a  manner  as  to  give  clear  ideas 
of  the  latter,  and  except  from  the  very  mafterly 
work  of  Dr.  Baillie  on  the  Morbid  State,  where 
the  appearances  of  difeafe  are  clearly  and  me- 
thodically arranged,  little  advantage  is  gained  by 
a  ftudent  in  confulting  the  larger  works. 

In  the  following  pages,  after  a  fliort  Hiftory 
of  the  Science,  we  have  introduced  the  fubjedt: 
bv  a  General  View  of  the  Human  Structure,  fo 
as  to  give  a  full  idea  of  its  feveral  parts  and 
|  their  connections;  we  have  then  arranged  it  into 
its  feveral  divitions,  beginning,  as  is  common, 
*'ith  the  bafis  of  the  body,  or  the  Ofteology,  from 
tlunce  proceeding  to  the  fofter  parts,  and  laft  of 
all  to  the  Anatomy  of  Difeafe.  In  fmifiiing  each 
part,  we  have  examined  the  principles  of  its  com- 
petition fo  far  as  Chemiftry  has  been  able  to  detect 
tfoern  ;  and,  after  this  examination,  we  have  con- 
fidercd  the  method  of  preparing  it  for  a  more  full 
ih  fp«&ion,  or  for  the  ourpofes  of  the  Anatomift. 


PREFACE.  13 

The  fize  of  this  work  does  not  admit  much 
elucidation  of  the  fubjeft  by  plates.  A  few, 
however,  are  given,  which  it  is  hoped  will  be 
found  correct,  and  the  work  may  be  read  along 
with  the  befl:  plates  of  different  authors  on  par- 
ticular parts  of  the  fubjett. 
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The  Science  of  Anatomy,  like  mod  others  of 
importance  to  fociety,  claims  a  remote  antiquity. 
The  common  accidents  of  life,  the  bufmefs  of 
war,  and  the  flaughtering  of  different  animals  as 
food,  would  naturally  afford  opportunities  of  ob- 
fervation  on  their  form  and  ftrudture  which  would' 
lay  fome  foundation  for  this  branch  of  fludy. — 
But  fuch  cafual  obfervation  cannot  be  confidcred. 
as  any  regular  commencement  of  the  fcience.  This 
can  be  dated  properly  no  higher  than  the  age  of 
Hippocrates,  who  disjoining  medicine  and  its 
auxiliary  branches  Jrom  philofophy,  gives  us  the 
knowledge  of  Anatomy  as  far  as  it  had  then  gone. 

In  profecuting  the  Hiftory  of  Anatomy,  there- 
fore, it  is  to  be  only  traced  as  a  fcience  from  this 
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sera,  and  diftinguifhing  its  different  periods  by 
particular  difcoveries  or  improvements,  they  may 
be  arranged  into  ten  divifions. 

II. 

The  firjl  divifion,  or  sera,  extends  from  the 
time  of  Hippocrates  to  that  of  Ariftotle.  The 
knowledge  of  Anatomy  at  the  firft.  part  of  this 
period,  feems  to  have  been  chiefly  drawn  from  the 
diffe&ion  of  animals;  neither  does  any  diftinclion 
feem  to  have  been  made  between  the  arteries  and 
veins,  and  between  the  nerves  and  tendons.  At 
its  conclufion,  however,  the  diftinclion  between 
the  firft  feems  to  haye  been  known,  an  attention 
paid  to  the  ftate  of  the  pulfe,  and  the  knowledge 
of  the  fubje£r.  even  affilted  by  the  ufe  of  delinea- 
tions or  drawings. 

lit. 

The  id  rera  reaches  from  the  time  of  Ariftotle 
to  the  difcoveries  of  Hiercphilus  and  Erafiftratus. 
Daring  this  period  confiderable  improvements 
appear  to  have  been  made  in  Anatomy  in  confe- 
quence  of  the  ftudy  of  it  by  the  Alexandrine 
Academicians,  and  the  encouragement  of  the 
Egyptian  Princes,  who  were  frequently  prefent  at 
their  diffecYions.  At  the  conclufion  of  this  sera, 
fome  knowledge  of  the  LaBcals  feems  to  have  pre- 
vailed, and  the  proper  name  and  office  of  the 
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Nerves  was  affigned.  Accurate  defcripttons  alfo 
of  the  principal  organs  occur,  and  even  of  fome 

of  their  minute  parts. 

IV. 

The  %d  sera  includes  the  ftate  of  Roman  know- 
ledge in  Amtomy;  but  nothing  here  appears  new, 
or  aims  at  difcovery,  till  the  time  of  Galen.  By 
this  author  the  fUte  of  Anatomical  Science  was 
accurately  detailed  as  far  as  it  then  went,  and  was 
wrought  up  into  a  fyftem  with  much  plaufible 
phifiological  difquitition:  a  work  which  continued 
the  Code  of  Medicine  for  no  lefs  than  12  fuc- 
ceeding  centuries. 

V. 

The  4A&  rcra  comprehends  that  long  and  dark 
period,  from  the  overthrow  of  the  Roman  empire 
to  the  revival  of  learning  in  Europe.    During  this 
lengthened  period,  which  reaches  from  the  age  of 
Galen  to  the  rife  of  VelMius,  no  improvement  in 
Anatomy  can   be  traced.     The  religion  of  the 
Arabians  was  a  bar  to  diflcclion,  and  confequently 
to  the  progvcfs  of  this  fcience,  while  the  Wefterrx 
nations  were  fo  much  funk  in  barbarifm  as  to  be 
incapable  of  profecuting  any  particular  ftudv.  At 
the  conclufion,  however,  of  this  a:ra,  fome  traces 
of  the  difcovery  of  the  Lymphatics  appear,  and  the 
gravid  uterus  and  ovum  feem  to  have  been  rudely 
examined. 
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The  $tb  sera  commences  with  the  labours  of 
Vefalius,  who,  laying  afide  in  a  great  meafure  the 
knowledge  of  former  times,  as  delivered  by  Galen^ 
trufled  to  his  own  difleclions  in  his  account  of 
the  human  ftru&ure ;  and  his  account  he  alfo 
aflifts  by  delineations  or  plates,  which  for  their  beauty 
and  accuracy  are  {till  admired.  He  is  the  fir  ft 
author  that  gives  their  proper  names  to  the  mufcles. 
His  improvements  were  followed  by  Fallopius 
and  Euftachius,  who  gave  Hkewife  plates,  and 
who  at  the  fame  time  made  fome  leffer  difcovcrics 
in  the  minute  parts  of  the  human  ftructure. 

VII. 

The  6th  sera  forms  a  period  of  lefs  importance 
than  the  former,  extending  from  the  time  of 
Vefalius  to  that  of  Dr.  Harvey. — During  this 
time  the  general  dtfeription  of  the  body  was  well 
underftood.  It  was  the  pnyfiotogy  or  know- 
ledge of  the  economy  that  continued  in  a  lame 
flate.  The  attention,  however,  to  the  fludy  of 
Anatomy  was  now  general  in  Europe  \  and  (he 
termination  of  this  period  was  diftinguifhed  by  the 
important  difcovery  of  the  circulation. 

VIII. 

The  *\th  sera,  beginning  with  the  knowlege  of 
the  circulation  of  the  blood,  was  alfo  diftinguifhed 
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by  wlvit  may  be  termed  the  proper  difcovery  of 
the  Lacleals,  formerly  hinted  at  by  Hierophilus — 
the  firfl  was  the  work  of  Dr.  Harvey,  whofe 
reafoning  and  conclufions  foon  gained^ground,  and 
after  fome  oppofition  in  favour  of  ttie  knowledge 
of  the  Anticnts,  from  whom  he  was  confidered 
by  fome  to  have  wrefted  his  difcovery,  his  opinions 
gave  a  new  turn  to  the  practice  of  medicine.  The 
fecond,  or  the  difcovery  of  the  Lafteals>  was  re- 
ferved  for  Afcellius,  who  thus  traced  the  progrefs 
of  the  nourifliment  into  the  fyftem  as  Harvey  had 
previoufly  done  it  in  its  perfect  or  elaborated  (late 
by  the  circulation. 

IX. 

The  %th  rera  is  didinguifhed  by  various  im- 
provements in  the  arts  of  preparing  the  body  for 
examination,  and  by  different  accurate  defcriptions 
of  the  human  ftructure,  correfponding  with  Dr. 
Harvey's  ideas.  Difcoveries  were  alfo  made  during 
this  time  of  feveral  minute  parts  belonging  to 
particular  organs  ;  and  the  conclufion  of  this  aera 
was  marked  by  another  important  difcovery,  that 
of  the  Valvular  Lymphatics  by  Bartholine  and 
Rudbec. 

X. 

The  gth  sera  is  remarkable  for  the  labours  of 
Malpyghi  and  Ruyfch,  to  illuftrate  the  difcoveries 
of  preceding  authors,  and  to  detect  the  ftructure 
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of  the  minute  parts  of  the  body  by  injection,  and 
by  other  modes  of  preparation,  and  alfo  by  a  com- 
parifon  of  the  human  ftru&ure  with  that  of  ani- 
mals, or  what  is  termed  Comparative  Anatomy.  This 
sera  terminates  alfo  with  the  attempt  of  Lower, 
founded  on  the  difcovery  of  the  circulation  to 
cure  difeafes  by  the  art  of  transfufian. 

XI. 

The  10M  zera  commences  with  the  inftitution 
of  the  different  learned  focieties  throughout  Eu- 
rope, when  a  fpirit  of  experiment  and  inve (liga- 
tion mewed  itfelf  every  where  alive.— -But  in 
anatomy  lefs  now  remained  to  be  done.  The  lead- 
ing principles  of  this  fcience  were  fufficiently 
known,  and  it  remained  for  the  moderns  chiefly 
to  improve  by  accuracy  and  fullnefs  of  defcription, 
by  elegance  of  delineation,  and  neatnefs  of  pre- 
paration, the  fubjedls  already  treated  and  brought 
forward. — In  Morbid  Anatomy^  or  the  illuflration 
of  difeafe,  they  have  indeed  been  more  confpi- 
cuous  than  in  any  other  part.  The  ftructure 
of  the  gravid  uterus  has  alfo  received  much  new 
light  from  the  inveftigation  and  plates  of  Dr^ 
Hunter,  and  the  Valoular  Lymphatic  fyftem  has 
been  detailed  with  precifion,  and  its  proper  offices 
afcertained  and  eftablifhed  by  the  labours  of 
Hunter,  Monro,  and  others. 
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XN. 

In  rating  the  merit  of  different  countries  in 
the  relative  progrefs  made  by  them  in  this  fcience, 
the  Dutch  and  Italians  certainly  deferve  the  pre- 
ference in  refpeft  to  their  investigation  of  the 
ftrudlure  of  Man  ;  while  the  Britifri  and  French, 
particularly  the  former,  have  iludied  more  the 
explanation  of  its  ceconomy  •,  by  ingenious  ex- 
periments, have  endeavoured  to  throw  light  upon 
it,  and  to  apply  what  is  known  to  the  fuccefs 
of  practice. 
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I. 

J^LS  the  office  of  a  phyfician  confifts  in  removing 
difeafe,  a.  previous  knowledge  of  the  ftru&ure  of 
the  parts  in  which  it  is  feated,  becomes  indif- 
penfibly  requifite. 

IT. 

This  knowledge  is  attained  by  Anatomy,  or  the 
art  of  opening  the  body,  so  as  to  difcover  the 
fituation,  form,  connexion,  and  properties  of  its 
feveral  organs;  and  from  a  change  in  thefe,  more 
or  lefs  apparent,  conftituting  difeafe,  a  divifion  oi 
Anatomy  comes  to  be  formed  into  two  parts,  that 
of  the  Sound  and  that  of  the  Morbid  (late;  the 
latter  being  properly  illuftrated  by  a  comparifon 
with  the  former. 

III. 

The  body,  whatever  the  particular  (late  or  con- 
dition it  difjplays,  we  find  always  a  compofition  of 
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matter  varioufly  arranged,  and  affuming  either  a 
folid  or  fluid  appearance.  A  general  view,  there- 
fore, of  this  arrangement,  forming  a  fyftem  or 
whole,  on  the  proper  connexion  of  which  both  its 
exiftence  and  ceconomy  depend  ;  is  a  neceflary  in- 
troduction previous  to  unfolding  its  divifion  into 
parts,  or  noting  the  different  appearances  and 
compofition  of  the  latter. 

IV. 

Genera!  View  of  the  Animal  Structure. 
Every  animal,  befules  thofe  figns  of  exiftence 
difplayed  by  the  vegetable  kingdom,  is  diftinguifh- 
ed  more  or  lefs  by  a  certain  unfeen  and  voluntary 
impulfe  cr  inclination  arifing  from  its  fenfihility 
which,  though  unconnected  with  the  matter  of 
which  it  is  formed,  conftitutes  the  principle  of  its 
aclion. 

V. 

Action  in  the  animal  is  requifite  for  the  pof- 
feffion  of  life,  and  it  may  be  properly  faid  to  con- 
fid  in  motisn.  By  this  action,  the  parts  fubjectccl 
to  its  influence,  are  experiencing  a  conllaht  change 
in  the  particles  of  their  compofition  ;  and  by  this 
change  they  are  expofed  to  unavoidable  decay. — 
To  prevent  fuch  decay  taking  place,  or  fupply 
that  unavoidable  wade,  the  confequence  of  action, 
certain  powers  are  afligned  to  particular  organs 
of  the  body,  named  thofe  of  fenfe,  by  which  a 
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judgment  is  formed  of  fuch  fubftances  as  pofTefs  a 
capability  of  being  aflimilated  or  converted  int» 
animal  matter. 

VI. 

As  all  fubftances  do  not  poflefs  this  capability, 
a  fele£Hon  of  them  becomes  efiential ;  and  in 
order  to  make  this  felection,  a  change  of  fituation 
is  required.— -Hence  the  animal  mult  poffefs  the 
faculty  of  tranfporting  its  body  from  one  direction 
to  another.  To  do  this,  fome  bafis  is  neceffary, 
or  part  ftronger  than  the  reft,  to  form  a  fupport 
to  the  latter.  This  part  is  diftinguifhed  in  the 
body  by  the  appellation  of  hone,  the  compofition  of 
which,  to  avoid  unneceflary  weight,  and  at  the 
fame  time  to  preferve  an  equal  breadth  of  furface 
for  the  connexion  of  the  fofter  parts,  is  internally 
of  a  concave  ftruclure. 

VII. 

That  motion  may  be  permitted  by  means  of  this 
bafis  or  fupport  which  the  fyftem  receives  from 
bone,  certain  divifions  in  the  latter  become  necef- 
fary,  and  thtfe  divifions  are  differently  made, 
according  to  the  extent  of  motion  that  is  required. 
Thus, 

\Ji.  When  a  bone  is  divided  into  two,  and  the 
extremities  of  it  are  intended  for  motion,  that  this 
motion  may  be  permitted  at  the  place  of  their 
junction,  a  fofter  fubftance  is  interpofed  under 
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the  name  of  cartilage,  to  prevent  an  excefs  of  fric- 
tion, and  increafe  their  agility. 

2d.  But  where  this  motion  is  demanded  in  a 
lefs  degree,  or  might  even  prove  fatal  by  affecting 
the  fituation  of  fome  principal  organ  ;  inftead  of 
this  fubftance  being  merely  interfpofed,  the  bones 
as  in  thofe  of  the  breaft  and  back,  are  firmly 
joined  by  a  greater  quantity  of  it. 

3^.  Where  this  motion  is  required  to  a  much 
greater  extent  than  the  fimple  addition  of  cartilage 
permits,  which  is  a  firm  fubftance  without  any 
cavity  •,  the  bones  become  alfo  furrounded  by  a 
ftrong  kind  of  membrane  which  contains  within 
it  a  liquor  for  lubricating  the  cavity  or  joint  it 
forms,  named  ligament, 

VIII. 

By  this  variety  of  ftru£ture,  are  the  bones  or 
bafis  of  the  body  fitted  for  motion  ;  but  in  order 
to  its  taking  place,  they  rauft  be  connected  with 
certain  fubftances  of  a  lefs  folid  nature,  which 
poffefs  the  power  of  contraction. 

Thefe  fubftances  are  termed  muscles.    They  are 

■ 

compofed  of  fibres  of  a  foft  fucculent  texture, 
exceedingly  numerous  to  afford  them  fufficient 
ftrcngth. 

IX. 

By  the  contraction  of  the  mufctes,  one  bone 
more  moveable,  becomes  drawn  towards  another 
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lefs  fo ;  and  in  order  to  effect  it,  the  extremity  of 
the  mufcle  falls  to  be  inferted  near  the  joint  of 
the  former  bone,  where  the  motion  of  it  is  moll 
freely  permitted.  But  from  the  quantity  of  fibres 
of  which  a  mufcle  is  compofed,  the  breadth  of 
furface  at  this  part  would  be  deficient  for  their 
infertion  :  hence  their  number  is  concentrated  in- 
to a  more  folid  fubftance,  named  tendon.  In  certain 
parts  alfo,  even  the  fubftance  of  the  mufcle,  though 
concentrated  into  tendon,  would  not  admit  a  fufli- 
cient  contraction  for  the  degree  of  motion  required  ; 
as  in  the  fingers  and  toes,  where  a  number  of  joints 
intervene.  Befides,  therefore,  the  mufcle  being 
converted  into  tendon,  it  becomes  neceffary,in  order 
to  increafe  its  effect,  to  tie  it  down  at  different  places 
by  a  fort  of  ligature  or  fheath,  directed  acrofs  it. 

X. 

Thus  by  the  connexion  of  the  mufcles  to  the 
bones  is  motion  permitted;  and  it  is  made  by 
fecuring  one  part  of  the  body,  in  order  to  give 
freedom  of  action  to  another.  The  confequence 
of  motion  is  the  procuring  of  aliment,  which  is 
firfl  divided  by  the  hands,  then  applied  in  fuffi- 
cient  portions  to  the  mouth*  where,  from  the  ex- 
ertion of  the  jaws  it  is  feparated  more  minutely 
into  pieces  by  the  teeth,  and  when  fufficiently 
comminuted,  it  is  puflied  down  by  the  mufcular 
power  of  the  tongue  and  throat  into  its  proper 
receptacle  of  the  ftomach. 
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XI. 

The  Jlomach  is  featcd  in  the  belly,  and  is  a 
chief  mark  of  diftind~tion  between  the  animal  and 
vegetable  ftru&ure.  It  confifts  of  a  mufcular  part, 
with  certain  coats  for  containing  the  aliment. 
From  its  termination  is  continued  a  long  gut 
jramed  the  inteflinal  canal.  Into  it  the  food  de- 
fending, is  by  its  mufcular  exertions  puihed 
downwards  til!,  reaching  its  extremity,  the  fecu- 
lent portion  comes  to  be  difcharged. 

XII. 

Hence,  of  thofe  fubftances  introduced  by  the 
ftomach  as  convertible  into  animal  matter,  part 
only  is  received  into  the  conftitution ;  and,  previous 
to  this  taking  place,  it  undergoes  in  its  defcent  into 
the  ftomach,  and  alfo  in  this  organ,  a  certain 
change,  by  mixing  with  a  variety  of  liquors,  the 
general  property  of  which,  is,  to  approximate  it 
nearer  and  nearer  to  the  animal  compofition.  On 
its  palling  from  the  ftomach  into  the  inteftinaL 
canal,  it  becomes  there  abforbed  by  a  number  of 
veffels  pervading  its  furface,  and  extending  to  the 
mefentery.  Their  fize  increafes  as  they  proceed, 
and  they  join  at  laft  into  one  du£t  which  rifes 
along  the  fpine,  named  the  thoracic  duB ;  and  it 
terminates  at  the  fubclavian  and  jugular  veins. 
At  this  termination,  the  liquor  named  chyle,  or 
what  is  feparated  from  the  food  by  means  of  the 
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inteftinal  veffels  or  la&eals,  is  received  into  the 
mafs  of  blood.  By  the  mafs  of  blood  it  is  dif- 
tributed  through  the  body,  and  thus  nourifhment 
is  diftributed  to  every  part.  For  this  purpofe  the 
blood  poffefles  a  conftant  date  of  motion,  or  has 
paflages  by  which  it  is  conveyed  to  the  different 
parts  of  the  fyftem. 

XIII. 

On  examining  the  nature  of  the  blood,  it  9mm  ■ 
confifts  of  four  diftinft  parts  : 

\Jl.  A  quantity  of  air  eafily  detached  on  expo- 
fure,  which  exhales  in  the  form  of  a  thin  vapour. 

2d.  A  red  part  named  the  globules,  which 
affords  colour  to  the  whole,  and  is  compofed  of 
a  number  of  round  particles,  compared  in  their 
form  to  a  milling  or  a  thin  cheefe,  being  the 
heavieft  part  of  the  mafs. 

yd.  An  aquous  liquor,  with  a  proportion  of 
fait  of  a  particular  kind,  differing  both  from  the 
vegetable  and  fofil  alkali,  and  this  part  is  termed 
properly  the  ferofity. 

qth.  A  tough  part  or  gluten  named  alfo  the 
coagulable  lymph,  appearing  moft  abundant  in  in- 
flamatory  difeafes. 

Thefe  parts  on  venefe&ion  are  difcovered  in  the 
following  order : 

\Jl.  The  internal  air  contained  in  the  blood 
flies  off. 
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2d.  By  the  ad  million  of  the  external  atmo- 
fphere,  the  gluten  or  lymph  is  coagulated. 

3<r/.  The  red  globules  by  their  weight  fall  to 
the  bottom,  or  come  to  be  intangled  by  the  gluten. 

4th.   The  ferofity  is  feen  to  feparate. 

XIV. 

In  refpe&  to  the  ufes  of  thefe  parts,  the  ferofity 
preftrves  the  fluidity  of  the  whole  mafs ;  and  like- 
wife  the  figure  of  the  red  globules.  By  the  gluten  it 
acquires  a  body,  and  any  exudation  of  the  former 
into  the  different  cavities,  is  prevented  from  taking 
place.  To  the  red  part  is  owing  the  momentum 
of  the  blood,  and  its  difficulty  of  palling  to  the 
extreme  veiTels. 

XV. 

This  fluid  as  eflential  to  the  fupport  of  the  body, 
is  abundantly  diltributed  through  its  feveral  or- 
gans. It  begins  from  the  heart,  a  large  mufcular 
organ  fituated  in  the  fuperior  part  of  the  body,  of 
a  conical  figure.  To  its  fuperior  part  on  one  fide 
is  attached  a  large  veffel,  named  the  vena  cava  fupe- 
rior, to  diftinguifli  it  from  that  named  the  inferior, 
by  which  the  blood  is  r  turned  from  the  inferior 
parts.  Where  thefe  again  meet,  a  large  fac  is 
placed,  or  part  projecting,  like  the  external  ear  of 
an  animal,  named  the  auricle.  Below  this,  another 
cavity  of  a  fimilar  nature  is  difeovered,  termed 
the  ventricles  and,  as  the  veins  are  furnifhed  with 
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valves,  by  which  the  blood  when  advanced  is 
prevented  from  returning,  once  received  into  the 
auricle,  it  is  there  comprefTed  by  the  aclion  of  its 
mufiular  fibres;  and,  an  opening  taking  place  be- 
tween the  auricle  and  ventricle,  it  is  by  this  compref- 
fion  ne.xt  determined  into  the  ventricle..  This  open- 
ing being  covered  with  a  valve,  named  the  1ricufpist 
like  the  veins,  it  yields  only  in  one  direction; 
hence,  when  the  fame  action  in  the  ventricle  i9 
exerted  from  the  incapacity  of  the  blood  returning 
to  its  former  fituation,  it  is  next  inclined  to  a 
large  vefTel  termed  artery,  which  divides  into  two 
branches.  Thefe  branches  advance  into  the  lungs, 
are  there  feparated  into  minute  portions,  and  after 
circulating  the  blood  through  thefe  organs,  they 
Teturn  it  again  by  correfponding  veins  which  unite 
*nto  one  trunk,  that  terminates  on  the  other  fide 
of  the  heart,  in  a  fac  or  auricle  fimilar  to  the 
former.  In  like  manner,  below  this  fac,  there  is 
a  ventricle  from  which  the  blood  is  puihed  into  a 
pafiage  that  forms  the  beginning  of  a  confiderable 
vefTel,  named  the  aorta.  As  the  aorta  makes  an 
arch  at  its  origin,  from  this  place  of  it  branches 
are  derived  to  the  head  and  arms,  while  its  chief 
trunk  goes  downwards,  and  by  feparating  into  a 
number  of  froall  veffcls,  which  at  laft  anaftomofe 
and  become  too  minute  for  obfervation,  it  com- 
municates the  circulation  to  the  inferior  parts. 
The  extremities  of  thofe  veflels  again  being  fur- 
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rimed  with  correfponding  veins,  the  fluids  they 
tranfmit  are  returned  through  thefe  veins,  by  thtir 
junction  in  the  cava  to  the  heart. 

XVI. 

From  this  view  the  heart  poffefTes  two  fides,  a 
right  and  left,  both  fimilar  in  their  appearance. 
Through  it  the  blood  circulates  twice,  for  it  is  re- 
turned to  it  before  undergoing  the  general  circula- 
tion, after  being  either  in  fome  manner  rectified, 
or  receiving  an  additional  quality,  as  chemiftry 
has  attempted  to  mew,  by  its  diftribution  in  the 
lungs. 

r  XVIL 
To  perform  the  circulation,  then  four  parts  are 

required : 

\Jl.  A  vein  by  which  the  contents  of  the  tho- 
racic duct  with  the  refluent  blood,  is  conveyed  to 
the  heart. 

2d.  An  auricle  in  the  latter  to  which  the  vein 
is  united,  which  becoming  diftended  by  its  fluid, 
is  made  to  contract,  or  is  forced  into  action. 

3^/.  A  ventricle,  which  in  confequence  of  this 
action  of  the  auricle  receives  its  contents,  and 
from  them  receives,  when  accumulated,  a  fimilar 
impulfe.  And, 

4th.  An  artery  by  which  this  accumulation  of 
the  ventricle  is  difcharged,  and  tranfmitted  to  the 
different  parts  of  the  body. 
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XVIII. 

In  this  tranfmifRon,  the  mode  and  time  in  which 
thefe  parts  feverally  act,  merits  confideration. — 
For  the  auricle  and  ventricie  alternate  with  each 
other,  and  the  artery  again  agrees  in  die  time  of 
its  action  with  the  auricle;  while  the  distribution 
of  the  fluid  through  it,  is  effected  by  the  impulfe 
of  the  ventricle  driving  into  its  trunk  a  greater 
quantity  of  blood  than  it  is  capable  of  containing- 
This  occafions  its  fwelling  out  at  that  part  to 
which  the  blood  is  firft  directed,  and  from  the 
refinance  of  its  coats  to  this  extenfion  their  con- 
traction is  excited,  which  forces  an  alteration  in 
its  contents,  and  hence  it  communicates  a  ftroke  to 
the  finger  when  applied.     The  fame  alfo  takes 
phce  in  fucceflion  through  its  whole  extent;  yet 
at  its  extremity  this  contraction  becomes  rather 
weaker,  by  reafon  of  its  diftance  from  the  heart, 
whofe  power  is  here  infufficient  for  its  excitement. 
When  the  blood  therefore  comes  at  laft  to  the 
vein,  it  moves  in  a  more  infenfible  and  uniform 
manner,  without  any  alternate  flop,  as  occurs  in 
the  artery. 

XIX. 

The  ufe  of  this  general  circulation  of  the  blood* 
befides  conveying  nourifhment  to  the  feveral  parts 
of  the  fyftem,  and  preventing  the  coagulation  of 
the  mafs  of  lluids  ;  tends  alfo  to  unload  it  of  thofe 
parts,  which  in  confequence  of  putrefaction  or 
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fome  other  morbid  change,  are  rendered  unfit  for* 
being  longer  detained  in  the  body  :  for  thus,  by 
its  conltant  motion,  they  are  expofed  to  the  dif- 
ferent outlets,  and  perhaps  too  fome  farther  alte- 
ration in  the  chyle,  befides  being  merely  converted 
into  blood  takes  place. 

XX. 

Thus  the  circulating  mafs  we  have  found  com- 
pofed  of  different  parts  *,  and  as  the  arteries  and; 
veins  divide  into  minute  branches,  it  is  natural  to 
fuppofe  fome  of  them  become  fo  exceedingly 
minute  as  to  admit  only  certain  parts  of  it.  Of 
thefe  veffels  named  lymphatics^  there  are  feveral 
kinds. 

i ft.  Thofe  which,  though  dill  connected  with 
the  general  circulation,  admit  only  the  ferum  or 
its  feriofity. 

2d.  Thofe  which,  uncone&ed  with  the  general 
circulation,  fecrete  from  it  certain  parts  for  the 
nourifhment  of  particular  organs  as  the  joints,  the 
eye,  the  bowels,  &c.  named  fecerning. 

3d.  Thofe  which  take  up  from  the  cavities  to- 
which  they  are  conveyed,  the  fluids  fecreted  by  the 
fecerning  veffels,  named  therefore  abforbents,  and 
terminating  in  the  colourlefs  veins. 

XXI. 

But  befides  thefe  veflels  which  circulate  only  the 
blood,  or  particular  parts  of  it,  we  find  this  fluid  La 
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-certain  fituations  of  the  body  entirely  altered  in 
its  nature  by  other  vcflcls  of  a  more  complex 
texture,  connected  together  in  a  convoluted 
manner,  under  the  appellation  of  Glands.  The 
manner  in  which  thefe  act  to  affect  this  change, 
is  unknown  ;  and  from  each  a  paffage  leads  for 
the  discharge  of  their  fecrction,  termed  the 
Excretory  Duel.  Their  ufe,  however,  feems  im- 
portant to  the  fyftem.  By  fecretion,  the  feveral 
motions  of  the  joints  is  allowed.  In  the  fame 
manner  the  hurtful  or  ufelefs  parts  of  cur  mafs  of 
fluids  is  expelled  ;  and,  by  an  arterious  feparation, 
nutrition  itftif  is  performed,  and  the  fpecies  of 
animals  preferved. 

xxir. 

To  a  fimil  ir  operation,  the  action  of  the  mind, 
perhaps,  or  the  power  of  thought,  may  be 
afcribed.  It  depends  on  the  brain,  which  is 
evidently  a  glandular  fubllnnce,  in  which  the 
principle  of  impreffion  re  fides,  and  by  which,  it 
is  communicated.  The  brain  is  cf  a  white  colour, 
divided  by  anatomifts  into  two  portions;  the 
upper  named  the  cerebrum,  the  under  the  cere- 
bellum;  and  from  thefe  certain  cords  of  the  fame 
appearance  are  produced.  The  principal  of  thefe 
cords  defcends,  covered  by  the  back-bone,  named 
the  fp'mnl  marrow  ;  others  pafs  from  the  bones 
of  the  head,  and  each  feparating  into  different 
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portions,  the  latter  arc  diftributed  over  the  fcveral 
parts  of  the  fyftem,  by  which  fenfe  and  motion 
are  allowed.  Where  they  take  their  origin,  they 
are  covered  by  certain  membranes,  to  which  the 
names  of  Dura  and  Piamater  are  applied  ;  and 
as  they  are  of  a  foft  pulpy  texture,  thefe  mem- 
branes ferve  to  defend  them  from  being  injured 
by  the  comprefhon  of  the  other  parts. 

XXIII. 

In  this  manner  is  the  animal  ftru£lure  com- 
pleted •,  and  over  the  different  parts  of  it  de- 
fcribed  the  {kin  is  thrown,  being  connected  to  the 
mufcles  by  means  of  an  intervening  fubftance, 
named  cellular.  By  the  fenfibiiity  of  the  fkin, 
danger  comes  to  be  avoided  ami  from  its  porous 
nature,  what  is  hurtful  to  the  body  is  allowed  to 
be  difchargeJ. 

XXIV. 

Thus,  from  the  view  of  its  conflituent  prin- 
ciples, the  body  feems  naturally  divided  into  two 
parts,  a  folid  and  fluid,  the  latter  depending  for 
its  action  on  the  former,  and  both  requiring  to  be 
jointly  confidered.  This  is  commonly  done  under 
two  general  heads,  diftinguifhed  by  the  names  of 
Ofteology  and  Splanchology.  Laying  atide  this 
common  arrangement,  we  fhall  profecute  the 
fubjed  more  properly  under  three  divifions : 
of  8 
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1.  Simple  Demon]}  ration,  confining  in  the  ex- 
amination of  the  bones  or  hard  parts,  which  is 
commonly  preferred  in  their  dried  (late. 

2.  Difleclion  and  Demonftration,  where  the 
fofter  parts  are  firft  unfolded  by  the  knife  before 
they  become  the  fubjetts  of  inveftigation.  And, 

3.  Morbid  Anatomy,  or  a  view  of  the  changes 
produced  by  difeafe,  where,  in  addition  to  the 
former  means,  the  farther  arts  of  injection  and 
preparation  are  required. 

Part  I.    Demonjl  ration  of  the  Hard  Parts,  or 
Ofteofcgy. 

XXV. 

Ofleology,  or  the  hiftory  of  the  bones,  is  that 
-divifion  which  confiders  thofe  parts  of  the  flruQure 
that  ferve  for  the  fupport,  defence,  and  attach- 
ment of  the  reft,  conftituting,  as  formerly  obferved, 
Us  bafis.  From  the  other  parts  they  differ,  by  pof- 
feffing  in  their  compofition  a  greater  quantity  of 
earthy  matter,  which  proportionally  increafes  their 
ffcibility  ;  hence,  when  burned  for  a  confiderable 
time,  they  lofe  but  a  third  part  of  their  weight, 
confuting  of  that  portion  of  oleaginous  matter 
intended  for  lubricating  their  texture,  and  in- 
creasing its  nourifhment.  Thus  they  are  the  moft 
permanent  and  indeftrudtible  parts  of  the  animal 
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ftru£ture,  and  they  continue  the  memorial  of  it 
when  all  the  other  parts  are  annihilated. 

xxvr. 

Every  animal  folid  confifts  of  a  fibrous  ftruc- 
ture;  and  though  in  the  bones  this  is  more  com. 
patted  than  in  the  foft  parts,  yet  by  means  of 
heat  and  other  methods  of  maceration,  varioufly 
employed,  they  can  be  made  to  kparate  into  dif- 
ferent layers  or  lamin  when  this  fibrous  texture  is 
apparent.  Thefe  laminae,  however,  and  their  arrange- 
ment, is  moll  vifible  in  the  extremities  of  fomeboneSj 
where  alfo  the  cavernous  ftructure  is  mod  confpicu- 
ous,  intended  for  the  reception  of  a  certain  quantityof 
marrow,which  by  entering  into  die  compofition  of 
bones,  and  beflowing  on  them  a  degree  of  pliancy, 
add  to  their  power  of  refitting  any  force  directed 
againfl  them.  Hence,  in  old  people,  where  it  is 
defective,  their  rigidity  renders  them  more  liable 
to  fra&ure,  or  this  accident  takes  place  from 
(lighter  caufes  than  in  young  fubjecls. 

XXVII. 

The  marrow  is  contained  in  a  membrane  proper 
to  itfelf.  This  is  called  the  internal  periafteum, 
for  the  external  furface  of  all  bones  is  covered  in 
like  manner  by  a  membrane  named  the  external 
periofteum.  This  membrane  is  connected  to  them 
by  a  number  of  threads,  many  of  which  are  blood- 
veflels  entering  into  the  bones,  and  by  that  means 


OSTEOLOGY.  xxv 

Carrying  on  their  circulation.  Perhaps  at  firfl  they 
were  all  fo,  though  gradually  as  folidity  advances, 
they  lofe  their  primary  ufe.  This  membrane  of 
lhe  bone  is  loufely  connected  to  the  neighbouring 
parts  by  a  fubftance  refembling  cotton,  termed  the 
cellular  membrane  ;  only  the  fibres  of  it  are  com- 
pacted into  layers,  and  when  drawn  out,  this 
membrane  by  its  elafticity,  is  brought  back  to  its 
proper  place.  It  paflVs  alfo  from  one  articulation 
to  another,  over  the  intervening  fubftance. 

XXVIIL 

Formation  of  Botie. 

The  formation  of  bone  has  much  divided  the 
opinions  of  Anatomifls,  and  the  peculiarity  of  its 
ftruclure  to  externa]  appearance  has  made  them 
lofe  fight  of  that  reafoning,  which  is  applied  to 
the  growth  of  other  parts. 

*The  \jt  opinion  referred  this  procefs  to  a  co- 
agttlablt  exudation  proceeding  from  the  bone,  and 
hardening  by  exficcation  into  the  fame  fubftance, 
after  pa  (Ting  through  the  feveral  degrees  of  con- 
fiftency,  from  a  fluid  to  a  folid  ftate.  This  opi- 
nion was  afterwards  modified  by  one  author,  who 
confuiered  the  exudation  as  pure  bloody  which  on 
being  effufed,  acquired  ail  the  after  changes  ne- 
ceffary  to  give  it  the  proper  color  and  hardnefs  of 
bone. 
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XXIX. 

The  2d  opinion,  and  a  more  plaufible  one  was 
that  which  attributed  the  formation  of  bone  to  a 
fecretion  from  its  external  membrane  or  the  peri- 
odeum,  founded  on  the  fuppofcd  analogy  between 
the  bark  and  wood  of  a  tree  ;  and  this  opinion 
was  attempted  to  be  fupported  by  a  variety  of 
experiments  from  the  thickening  and  inflamma- 
tion  of  this  part  in  cafes  of  fracture,  and  from 
the  adhelion  it  always  acquires  to  the  bone  at 
the  feat  of  the  injury. 

XXX. 

The  yl  opinion  confidered  its  growth  as  de- 
pending on  the  action  of  the  internal  veffcls  of 
the  bone  itfelf,  and  this  opinion  was  Cupported  by 
the  fir  It  appearances  off  the  bone,  which  fo  foon 
as  confident,  difplays  a  vaicular  ftru&uve,  and 
that  before  any  connection  is  formed  with  the 
periofteum. 

XXXI. 

But,  regarding  all  thefe  opinions  as  proceeding 
from  imperfect:  observation,  the  formation  and 
growth  of  bone  is  to  be  viewed  as  a  procefs 
that  requires  the  concurring  action  of  every  part. 
That  its  depofit'on  is  in  a  particular  manner 
afTigned  to  tHe  arteries,  and  that  this  depofitiorv 
is  made  under  various  circumftances,  according 
to  the  particular  form  or  conftruction  of  the  part. 


OSTEOLOGY. 


Wherever,  therefore,  bone  is  to  be  formed,  an 
increafed  arterial  circulation  appears,  and  this  cir- 
culation appears  always  fir  ft  in  the  centre  of  the 
jelly,  cartilage,  or  exudation,  where  the  bone  is  to 
be  formed.  In  the  fame  manner  as  the  ofiification 
advances,  the  arterial  depofition  withdraws  ;  and, 
the  red  color  which  is  fir  ft  confpicuous,  diminilhes 
from  the  centre  towards  the  extremity  of  the  part. 

XXXIT. 

Thus,  in  tracing  the  hiftory  of  ofiification,  the 
fir  ft  mark  that  appears  is  an  artery  running  in  the 
centre  of  the  bed  where  the  bone  is  to  be  formed, 
which  is  fucceeded  by  others  that  form  as  it  were 
a  plexus  of  veffeis  from  which  a  point  of  ofiifi- 
cation begins  and  gradually  extends,  varying  its 
color  from  the  different  (hades,  till  it  acquire  the 
whitenefs,  confidence,  and  qualities  of  bone.  Ofii- 
fication, therefore,  is  a  procefs  in  itfelf  no  way- 
dependant  on  any  intermediate  texture  for  pro- 
moting or  accelerating  its  growth,   and  totally 
unconnected  with  cartilage  any  farther  than  as  it 
forms  occasionally  a  bed  for  its  depofition,  which 
is  equally  formed  by  membrane  or  parts  of  a  fofter 
texture. 

xxxm. 

From  this  view,  the  color  of  a  bone  in  n  certain 
degree  determines  the  progrefs  of  its  ofiification. 
An  incipient  rednefs  (hews  the  commencement  of 

C  2 


xxviii 


OSTEOLOGY. 


the  prccefs,  and  this  becomes  gradually  obfcured. 
In  long  bones,  the  offificntion  proceeds  in  a  num- 
ber of  circles  or  central  points,  and  as  thefe 
circles  offify,  the  rednefs  removes  from  the  centre 
or  middle  towards  the  extremities.  Thus  the 
arteries  or  veffels  are  loft  gradually  in  their  own 
depofition  or  fecretion. 

XXXIV. 

Hence,  vafcular  action  is  the  caufe  of  every 
change  in  the  animal  ftructure,  and  the  founda- 
tion of  this  change  is  communicated  by  the  blood, 
which  even  acquires  ics  elaborated  or  perfect  (late 
by  the  fime  means.    To  animalize  whatever  \t 
receives,  is  rhe  peculiar  property  of  the  fyftem, 
and  in  doing  it  to  appropriate  this  matter  to  the 
particular  purpofes  required,  the  body  is  alfo  fur- 
nifhed  with  different  and  varied  powers  of  fecretion. 
The  ftcretion  of  earthy'  or  bony  matter  in  the 
fcetal  flate  hardly  takes  place.     Cartilage  here 
forms  a  temporary  fupply  for  bone,  and  this  car- 
tilage is  afterwards  gradually  removed  as  the  bony 
fecretion  is  introduced  in  its  place.    Even  in  this 
introduction,  the  original  form  or  flruclure  of  the 
part  is  preferved  and  extended  by  the  very  fame 
powers  which  fupply  the  fecretion.     The  fame 
means  alfo  which  thus  form  and  mature  the  bone, 
preferve  it  alfo  in  health.    A  conflant  depofition 
and  a  conftant  removal  of  its  parts  takes  place  in 
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a  degree  fuifed  to  what  is  neceffhry  to  continue  its 
ftructure  arid  confluence  for  performing  the  various 
offices  of  life. 

XXXV. 

But  bone  is  expofed  to  injury  as  well  as  the 
fofter  parts.  Under  this  injury  it  is  liable  to  take 
on  various  degrees  of  morbid  action,  and  its  fecre- 
tiou  conies  either  to  be  impeded,  or  the  abforption 
of  its  earth*  too  much  accelerated.  Hence  various 
degrees  of  brittlenefs  and  foftuefs  occur.  Its  pro- 
portion of  earth  forms  the  peculiar  characteriftic 
of  bone,  and  the  connecting  medium  of  this  earth, 
depends  on  a  quantity  of  mucus.  For  the  proper 
depofition  of  this  earth,  a  Sufficient  action  of  the 
veflels  is  required  •,  hence  an  interruption  by  mo- 
tion of  the  part  prevents  a  firm  callus  in  cafes 
of  fracture  from  being  formed,  and  a  renewed  ex- 
cited ftimulus,  and  even  a  divifion  of  the  part  is 
neceflary  before  a  complete  firm  growth  can  after- 
wards take  place.  Thus  the  action  of  the  abfor- 
bents  and  of  the  depofiting  arteries  bear  a  mutual 
proportion  to  the  irritation  applied. 

XXXVI. 

The  period  of  renovation  and  change  in  cafes  of 
bone,  forms  a  curious  fubjedt  of  inveiligation. 
This  has  been  particularly  afcertained  by  the  ufe 
of-coloring  fubftances,  by  which,  in  the  fpace  of 
24  hours,  the  bones  can  all  be  tinged,  and  this 
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color  can  be  removed  or  fupplied  at  nil  times  with 
almoft  equal  rapidity.  From  this  fact,  a  proof  ib 
formed  that  the  veflcls  of  the  bones  are  equally 
active  as  thofe  of  the  foft  parts.  Nay,  cafes  occur, 
where,  by  the  ftrong  or  too  adlive  exertion  of 
their  abforbents,  the  bones  are  partially  removed* 
and  even  the  whole  of  the  bony  fyftem  has  been 
reduced  to  an  almoft  gelatinous  ftate. 

Nor  are  the  bones  lefs  endued  with  fenfibility 
than  the  other  parts.  This  is  particularly  fhewn 
by  the  ore  fence  of  inflammation,  when  pain  far 
exceeding  that  of  the  foft  parts,  is  produced  in 
them. 

XXXVII. 

From  thefe  fafts,  the  vitality  and  organic  nature 
of  hone  is  luiRciently  clear.  It  varies  in  the  ra- 
pidity of  its  growth  at  different  periods  of  life, 
and  it  is  alfo  interrupted  by  occafional  circum- 
ftances  of  difeafe.  Thus  health  and  vigor  forward 
its  operations,  and  debility  and  difeafe  arreft  its 
progrefs.  In  general,  it  is  completed  about  the 
20th  ye;u- ;  and  though  thus,  on  the  whole  appa- 
rently flow, '  yet  certain  parts  are  quicker  than 
others,  according  to  the  neceffity  nature  feems  to 
require  for  the  completion  of  their  growth. 

XXXVIII. 

The  facility  of  oflification  may  be  confidered  as 
depending  on  three  circumilances: 
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1.  The  foftnefs  of  the  bed  or  nucleus,  in  which 
the  bone  is  formed. 

2.  The  fize  of  die  veflels  that  depofite  the  bony 
fecretion  ;  and 

3.  The  number  of  points  in  which  oflification 
commences. 

XXXIX. 
Divifton  of  Bones. 
After  thefe  few  remarks  on  the  formation  of 
bone,  it  is  proper  to  confider  next  its  divlfion. 
—This  has  been  made  by  Anatomifts  into  three 
different  clafies  : 

1.  The  ifi  clafs  includes  thofe  bones  of  a  broad 
flat  appearance. 

2.  The  2d  clafs  comprehends  thofe  which  are 
long  and  round  j  and 

3.  The  3</  takes  in  thofe  irregular  ones  not  re- 
ducible to  the  former  two  claffes. 

XL. 

Connection  of  Bones. 
From  the  variety  of  ftruclure  in  the  bones, 
fined  they  all  require  to  be  connected  in  order 
to  aufwer  their  feveral  ufes,  different  methods 
of  effecting  this  become  neceffary,  regulated  by 
the  degree  of  motion  they  are  deflined  to  execute  : 
for, 

I.  Where  no  motion  is  intended,  the  indentation 
of  the  ragged  edges  of  two  feparate  pieces,  forms 
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a  connexion  termed  a  future.  This  chiefly  pre- 
vails in  the  bones  of  the  head. 

2.  Where  motion  but  only  limited  is  defigned, 
which  the  former  indentation  would  prevent,  a 
fubftance  of  a  lefs  folid  nature,  poffeffing  a  degree 
of  elafticity  is  made  to  intervene  and  to  form  a 
junction  under  the  name  of  cartilage.  This  con- 
nection chiefly  appears  in  the  different  parts  of  the 
cheft  or  thorax. 

3.  Where,  on  the  contrary,  no  reftridtion  to 
motion  is  intended,  the  extremities  of  the  bones,, 
inftead  of  the  former  junction,  are  inclofed  in  a 
ft  ill  fofter  fubftance,  named  ligament.  They  are 
alfo  tipt  with  cartilage  to  increafe  the  facility  of 
their  play,  and  within  this  ligament  certain  bodies 
are  fituated  which  excrete  a  liquor  to  preferve  thefe 
parts  conftantly  in  a  moiftened  ftate. 

XLI. 

Dried  Bones,  or  the  Skeleton. 
From  thefe  modes  of  connection,  efpecially  from 
the  firft,  the  fkeleton  poffefles  a  more  numerous 
divifion  of  the  parts  of  its  ftructure  than  could  be 
fuppofed  from  appearance.  Their  number  is  alfo 
increafed  according  to  the  age  of  the  fubject,  for 
offtfication  being  in  general  flow,  it  begins  in  the 
fame  bone  as  formerly  obferved  in  feveral  points  ; 
which,  before  uniting  in  the  adult  into  one  com- 
pact piece,  renders  every  bone  divifible  into  certain 
portions,  and  thefe  portions  are  known  by  the 
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general  name  of  Epipliyfis,  when  fituated  at  the 
extremity  of  the  bone  ;  though,  after  puberty, 
when  from  the  iricreafe  of  offification  their  fibres 
unite  fo  as  to  prevent  any  fufpicion  of  their  former 
Reparation,  they  are  termed  apophyfes  or  procefles. 

mil. 

In  taking  a  gener  il  view  of  the  fkeleton,  one  is 
(truck  with  the  particular  dire&ion  and  fituation 
of  its  fcveral  parts  with  regard  to  each  other. 
Inltead  of  its  general  pillar  being  placed  perpen- 
dicular, it  makes  a  number  of  turns,  and  rcfembles 
in  its  shape  an  Italic  5.  Hence,  though  in  every 
fituation  the  whole  weight  may  be  thrown  on 
the  common  bafis,  or  fall  between  the  feet,  yet  a 
number  of  mufcles  are  neceffary  to  give  fupporr, 
and  any  one  pcfition  foon  tires,  while  to  counter- 
balance this  apparent  inconvenience,  by  this  ftruc- 
ture  a  greater  variety  of  motion  is  permitted. 

XL1II. 

In  defcribing  the  ftructure  of  the  body,  Anato- 
miits  have  commonly  divided  it  into  three  parts, 
the  ijeady  trunk,  and  extremities.  This  divifion 
we  fnall  adopt  as  beft  calculated  for  a  clear  and 
regular  elucidation  of  the  whole. 

XLIV. 

Bony  Part  of  the  Head,  or  Skull. 
The  molt  important  part  of  Ofteology  is  the 
fkull,  being  that  part  which  ferves  for  the  dc- 
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fence  of  the  brain,  and  which,  of  courfe,  con- 
tains the  organs  of  fenfe,  and  thofe  powers  which 
influence  the  reft  of  the  fyftem.  The  demon- 
ftration  of  it  therefore  requires  to  be  accurate  and 
minute,  which  is  treated  under  two  divifions,  the 
Cranium,  or  Brain  Cafe,  and  the  Face. 

XLV. 

Brain  Cafe,  or  Cranium. 
Appearance. — The  Cranium  Very  much  refembles 
an  egg  with  the  fmall  end  turned  forwards.  This 
lhape  it  feems  evidently  to  take  from  that  of  the  in- 
ternal organ  it  covers,  as  being  the  mould  on  which 
its  oflification  is  extended.  Such  a  fliape  is  certainly 
the  bed  adapted  to  this  part.  It  is  capacious,  refifts 
accidents,  and  is  convenient  on  various  occafions, 
by  offering  a  lefs  furface  of  refinance  from  the 
flatnefs  of  its  fides.    Thus  the  ear  is  lefs  expofed 
by  it  to  injury,  and  the  circle  of  vifion  is  alfo  con- 
fiderably  increafed.     In  the  various  nations  of 
Europe,  however,  the  head  appears  to  aflume 
fome  flight  variety  of  form  ;  but  this  is  more  the 
effect  of  artificial  compreilion  than  the  moulding 
of  nature. — Difeafe  alfo  has  at  times  the  fame  in- 
fluence, but  not  in  a  great  degree. 

XLVI. 

Strutlure. — In  dividing  the  Cranium  by  a  hori- 
zontal fe&ion,  the  Rruclure  of  its  bones  becomes 
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confpicuous,  which  confifts  of  two  tables  and  an 
intermediate  diploe,  fimilar  to  the  cancelli  of  other 
bones.  Of  thefe  tables  or  plates,  the  external 
is  confidered  as  thicker  and  more  fpongy  than 
the  internal.  Confequently  it  is  liable  to  injury, 
while  the  internal  plate  being  more  fubjecied  to 
prellure,  is  denfer  and  thinner,  and  has  received 
the  appellation  of  the  Tabula  Vitrea,  or  Glafly 
Table.  Thefe  tables  are  only  parted  by  an  incon- 
fiderable  fpace,  which  is  filled  up  with  the  diploe. 
The  diploe  is  a  fort  of  membranous  texture, 
covered  with  veflels  whofe  ofiice  is  to  fupply 
marrow  and  to  nourifh  the  bone,  and  which 
communicates  with  both  the  internal  and  external 
membrane  of  the  Ikull. 

XLVII. 

This  texture  of  the  Cranium  is  in  general  very 
regular,  and  therefore  there  is  by  no  means  the 
danger  commonly  imagined  of  committing  mis- 
takes in  the  progrefs  of  operations  here.  In  the 
ufe  of  the  trepan,  the  appearance  of  blood  always 
marks  the  cutting  of  the  diploe,  and  the  future 
fteps  of  perforation  require  the  moft  guarded 
caution.  In  children  the  ikull  confifls  properly 
of  one  table  ;  in  youth,  though  completely  formed, 
the  thicknefs  of  its  tables  is  lefs  certain;  and  in 
old  age  it  declines  towards  the  (late  of  childhood., 
or  acquires  a  gradual  thinnefs. — Pits  and  hollovvg 

c  6 


*xxvi 


OSTEOLOGY. 


from  the  impreffion  of  velTels,  form  alfo  as  life 
advances  in  different  parts  of  the  Ikull,  which 
alter  its  thicknefs ;  and  which  being  uncertain  in 
their  fituation,  require  an  operator  to  proceed 
with  a  guarded  hand. 

XLV1H. 

General  Diviftcti  of  the  Skull. 
This  general  ftruclure  of  the  Cranium,  when 
minutely  examined,  is  compofed  of  eight  diftin£fc 
parts : 

1.  Ti  e  upper  and  fore  part  of  the  head  is 
formed  by  the  frontal  bone,  which  extends  a  little 
to  the  temples,  and  gives  the  upper  part  to  the 
locket  ot  the  eye. 

2.  The  fides  and  upper  parts  of  the  head  are 
compofed  of  the  parietal  bones,  which,  by  thtix 
name,  are  confidered  as  the  walls  or  fides  of  the 
fkull. 

3.  The  back  part  of  the  head  and  top  of  the 
neck  is  formed  by  the  occipital  bone. 

4.  The  lower  parts  of  the  fides  of  the  -fkull  are 
iftdbfed  by  the  temporal  bones,  which,  from  the 
cfrange  of  their  hair  with  age,  gives  their  name 
as  marking  the  progrefs  of  time. 

5.  The  fore  part  of  the  bafis  of  the  fkull  is 
formed  by  the  asthmoid  bone,  which,  fituated 
over  the  nofe,  is  principally  connected  with  the 
organ  of  fmell. 
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6.  The  back  part  of  the  bafe  of  the  flcull  is 
made  up  by  the  fphenoid  bone,  which  lies  over  the 
throat,  forming  the  back  of  the  noftrils  and  roof 
of  the  mouth. 

XLIX. 

Sutures. 

Thefe  feveral  parts  defcribed  are  joined  together 
by  certain  feams  or  indentations,  named  Sutures. 

1.  The  firft  of  thefe  is  the  coronal  future,  by 
which  the  frontal  and  parietal  bones  are  joined. 
The  extent  of  this  future  is  acrofs  the  head  fiom 
ear  to  ear,  in  one  direction  ;  and  defcendine  be- 
hind the  eye,  it  enters  the  deep  part  of  the  temple, 
and  changing  its  appearance,  it  becomes  lqua- 
mous  inltead  of  ferrated.  Its  name  is  derived 
from  the  crown  of  flowers,  or  garlands,  anciently 
worn  on  this  part. 

2.  The  fecond  joining,  or  future,  is  what  lias 
been  termed  the  Lambdoidal.  Its  fituation  is 
behind  the  one  ear;  it  then  afcends  and  pafles 
over  the  occiput  like  an  arch,  and  it  terminates 
by  descending  behind  the  other  ear.  From  its 
form  it  refembles  the  Greek  letter  (A),  from  which 
it  derives  it  name. 

3.  The  top  of  the  head  is  interfecled  by  the 
third  furute,  named  the  Sagittal,  which  extends 
between  the  two  former  futures;  and  from  this 
fituation,  as  it  reiembles  an  arrow  between  the 
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firing  and  die  bow,  it  has  been  diftinguifhed  by 
this  title. — A  continuation  of  this  future  takes 
place,  at  times,  to  the  very  nofe. 

4.  The  temporal  future,  which  connect  thefe 
bones  with  the  parietal,  occipital,  and  frontal, 
forms  the  next  joining  to  be  noticed.  This 
future  makes  an  arch  nearly  equal  with  that  of 
the  external  ear,  it  then  connects  itfelf  with 
the  coronal  and  lambdoidal  futures,  and  it  has 
been  diftinguifhed  by  the  name  of  the  Squamous 
or  Scaly  Suture. 

5.  The  fphenoid  and  asthmoid  bones,  at  their 
articUfations,  poffefs  futures  which  are  irregular, 
and  correfpond  to  the  Angularity  of  their  fhape. 

6.  Another  joining  to  be  noticed,  is  the  Tranf- 
verfe  Suture.  _-t  runs  acrofs  the  face,  and  joins 
the  latter  to  the  bones  of  the  fkull,  by  finking 
down  into  the  orbits.  It  is  a  future  equally 
irregular  as  the  former. 

7.  The  laft  joining  is  that  which  conne&s  part 
of  the  temporal  bone  to  the  cheek,  and  which, 
from  forming  an  arch  or  yoke,  has  been  termed 
the  Zagomatic  Suture.  It  is  of  frhall  extent, 
and  has  the  ferrated  edge  only  on  one  point. 

L. 

Thefe  feveral  futures  have  been  commonly 
divided,  by  Anatomifts,  into  two  kinds,  the  trtk 
and  falfe  futures ;  the  former  are  diftinguifhed  by 
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4ieir  ferrated  appearance  on  the  outficle  of  the 
flcull,  which  appearance  they  lofe  within.  Thefe 
futures  are  three  in  number,  viz-  the  Coronal, 
the  Lambdoidal,  arid  Sagittal.  The  latter,  or 
falfe  futures,  are  the  temporal  and  tranfverfe 
futures,  which  have  more  of  the  fquamous  than 
ferrated  appearance  at  the  edge.  To  thefe  fu- 
tures may  added  two  additional  ones,  which  are 
at  times  confpicuous  ;  the  one  termed  ofla  tri- 
quetra,  placed  between  the  occipital  and  temporal 
bones,  forming  an  addition  to  the  lambdoidal 
future  i  the  other,  placed  between  the  parietal 
and  temporal  bones,  forming  an  addition  to  the 
fquamous  future. 

LI. 

A  knowledge  of  thefe  different  divifions  of  the 
fkull  is  of  the  firft  importance  to  a  Surgeon  in 
forming  a  judgment  where  injuries  of  the  head 
occur.  Real  futures  are  not  always  to  be  dif- 
tinguifhed  by  their  ferrated  edge  j  neither  does  a 
fracture  of  the  fkull  always  run  in  a  direct  line, 
fo  as  to  diftinguifh  it  from  a  future.  The  moft 
experienced  will  often  be  deceived  in  thefe  cafes, 
which  points  out  at  leaft  the  neceffity  for  ftudying 
this  part  of  Anatomy  with  much  attention.  It  is 
alfo  the  more  necelY<iry,  as  the  appearance  of  the 
futures  defcribed  is  not  always  regular,  and  a 
confiderable  variety  prevails  in  different  indivi- 
duals. 
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To  underfrand  the  fuhject  properly,  it  is  ufeful 
to  trace  here  the  manner  and  progrefs  of  offirica- 
tion.  The  fkull  is  originally  in  a  foft  and  griUIy 
Hate,  confiding  of  an  infinite  number  of  pieces 
Connected  with  the  circumftances  of  its  growth. 
The  bones  offify  frdm  their  centre  to  their  cir- 
cumference, hy  which  they  are  more  concentrated, 
or  clofer  at  their  middle,  and  are  more  fcattered 
and  diverge  at  their  extremities.  As  the  oppo- 
fite  extremities  of  the  bones  meet,  their  fcattered 
fibres  grow  into  the  interlaces  of  each  other,  and 
thus  in  time,  as  offification  becomes  bounded, 
the  future  with  its  ferrated  edge  comes  to  bt  pro- 
duced.—  In  childhood  the  bones  of  the  head  are 
all  connected  by  membranous  expanfions ;  the 
futures  are  hardly  yet  beginning  to  clofe. — The 
fubftance  of  the  bone  is  not  divifible,  into  its 
proper  plates>  and  every  part  wears  the  appearance 
of  imperfection,  compared  with  the  adult. 

LIII. 

In  every  fta-je  of  life,  certain  of  the  futures 
are  always  confpicuous,  however  the  reft  may 
Occafionall)  vary.  Thefe  are,  the  fagittal  future  in 
the  middle  of  the  parietal  bones,  the  coronal  over 
the  forehead,  the  lnmbdoidal  behind,  and  the 
fqu.imuus  formed  of  the  lower  edges  of  the  fame 
bones.  In  the  fituauon  of  thefe,  therefore,  no 
error  can  at  any  time  take  place. 
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The  particular  conftru&ion  of  the  (kail,  and 
the  manner  of  its  growth,  has  been  confidered  as 
attended  with  fundry  advantages. 

1.  As  accelerating  the  growth  by  fehe  more 
numerous  points  of  its  oflification. 

2.  As  caufing  its  fpherical  figure  to  be  more 
exactly  formed. 

3.  As  occafioning  a  more  equal  thicknefs  of  its 
parts. 

4.  As  yielding  by  its  divifions  to  the  growth  of 
the  brain. 

5.  As  accommodating  itfelf  to  preffure  in  de- 
livery. 

6.  As  limiting  the  extent  of  fractures  where 
injuries  occur. 

7.  As  admitting  a  dilatation  when  acted  upon 
internally  by  difeafr. 

8.  As  allowing  a  drain  to  take  place  more 
readily  from  the  internal  parts  by  the  futures. 

LV. 

But  many  of  thefe  advantages  have  been  over- 
rated, and  though  they  may  take  place  to  a  certain 
degree,  yet  phyficians  have  frequently  built  too 
much  on  this  flight  foundation,  in  purfuing  cer- 
tain modes  of  practice  with  refpect  to  the  formation 
of  iflues  or  drains,  and  alfo  in  forming  an  opinion 
with  refpeft  to  the  extent  of  fracture. 
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LVI. 

Having  examined  the  general  divifions  of  the 
flcull,  and  its  feveral  connecling  points  or  futures, 
we  now  proceed  with  the  particular  detail  of  its 
feparate  pieces. 

Frontal  Bone  (Os  Zfonits). 

General  Defcription. — The  firft  of  thefe  is  the 
frontal  bone,  compared  in  Its  fhape  to  a  clam- 
fhell,  from  its  internal  holiownefs  and  ^qual  thick- 
nefSi  This  hollow  of  the  ocnc  internally  is  divided 
equally  into  two  by  means  of  a  fpine  or  prominent 
line,  the  origin  of  the  membranous  partition  di- 
viding and  fupporting  the  hemifpheres  of  the  brain. 
Externally  the  ridges  the  feat  of  the  eye-brows  are 
its  molt  confpicuous  part,  and  alfo  the  two  pro- 
minences, below  which  are  fituated  the  finufes  of 
this  bone.  Its  chief  irregularity  lies  in  the  orbitary 
plates,  or  that  part  of  it  which  forms  a  focket  for 
the  eye  and  a  fuppcrt  to  the  lower  part  of  the 
brain,  and  into  the  open  fpace  of  which  is  infertsd 
a  principal  fhare  of  the  rcthmoid  bone. 

Particular  Detail. — In  delineating  its  parts,  the 
\Jl  to  be  noticed  is  the  Superciliary  Ridges,  on  which 
are  placed  the  eye-brows,  being  an  arched  line  cor- 
refponding  in  length  to  them,  through  which  the 
different  arteries  pafs  to  the  bone,  producing  a  ftrong 
adhefion  of  the  teguments  at  this  part.  Here  alfo, 
the  frontal  mufcles  arife,and  among  other  holes,  for 
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the  tranimillion  of  veflels,  one,  in  particular,  pac- 
ing obliquely  through,  termed  the  Superciliary 
Hole,  deferves  to  be  remarked.  Through  this  hole 
proceeds  a  fmall  aitery  from  the  orbit,  which 

mounts  over  the  forehead.    As  it  pafi.es  the  ridge, 
it  ia  termed  the  Superciliary  Artery,  and  when 
higher  up,  die  Frontal  Artery.    By  it  a  commu- 
nication is  eftablifhed  between  the  internal  circu- 
lation of  the  eye  and  the  external  vefTds  of  the 
forehead  and  temples.    It  is  alfo  joined  by  and 
carries  along  with  it  a  fmall  nerve,  termed  the 
Superciliary  nerve.    The  termination  of  this  Su- 
perciliary ridge  is  in  the  two  procefles  which, 
from  forming  the  angles  of  the  eye,  have  received 
the  title  of  Angular.     And  thefe  procefles  are 
divided  into  the  internal  and  external  angles  of 
the  eye.    Betwixt  the  internal  angular  procefs,  is 
fkuated  a  fharp  projecting  point,  exactly  in  the 
middle  of  the  bone,  named  the  twfal point.  This 
point  is  rough  and  irregular,  at  its  root  fo  as  to 
give  a  firm  feat  to  the  nafal  bones.    At  the  end 
of  the  fuperciliary  ridge  ftands  a  rifing  or  bumpt 
the    feat   of    the  frontal  ftnufes,    though  it  is 
fometimes  wanting.    The  frontal  ftnufes  are  two 
in  number,  fituated  above  the  root  of  the  nofe, 
one  at  each  fide,  and  tlie  two  tables  of  the  llcull 
recede  at  this  part  to  form  them.   Their  hollow  is 
of  various  depth,  according  to  the  age  and  other 
circumllances  in  the  conftiturioa  of  the  individual, 
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for  in  the  child  they  are  entirely  wanting.  Each 
finus  is  ftparated  by  a  partition,  though  ftill  there 
is  a  communication  by  a  fmall  hole  ;  at  times, 
however,  both  the  partition  and  hole  have  been 
•found  wanting  but  the  communication  with  the 
nofe  always  prevails,  and  it  is  by  means  of  this 
communication,  that  the  organ  of  found  is  ren- 
dered more  fonorous.  The  cavity  of  thefe  parts 
is  lined  by  a  thin  and  fenfible  membrane,  the 
fame  that  is  continued' ovef  the  nofe  and  throat. 
It  pofleffes  a  fecretion  from  its  furface,  which 
preferves  it  in  a  moiftened  ftate,  and  which,  by 
the  antients,  was  confidered  as  drawing  fomething^ 
noxious  from  the  head, 

LVII. 

The  Gtuation  of  the  finufes  mould  be  particu- 
larly attended  to  and  declined  in  the  application- 
of  the  trepan,  unlefs  it  is  impoflible  to  raife  a 
fracture  in  an  eader  way.  The  finufes  are  alfo  the 
feat  of  a  particular  accident,  viz.  the  generation  of 
infects,  but  this  we  (hall  have  occafion  to  treat 
under  the  head  of  Morbid  Anatomy. 

lviii. 

On  the  internal  furface  of  the  frontal  bone,  the 
molt  confpicuous  part  is  the  /pine  or  ridge  to  which 
the  falx  is  connected,  or  that  dividing  mt-mbrane, 
which  runs  through  the  middle  of  the  head  and 
Supports  the  brain.    The  prominence  of  this  part 
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Tories  indifferent  individuals,  and  alfo,  according 
to  age.  It  is  greateft  at  its  root,  and  leflcns  in  its 
progrefs  up  the  forehead,  ending  at  times  in  a 
groove.  In  this  groove  is  lodged  the  great  longi- 
tudinal finus,  which  obfervcs  the  courfe  of  the 
falx  attached  to  the  fpine^  At  the  root  of  the 
fpine  is  a  fmall  blind  hole,  at  which  the  infertion 
of  the  falx  commences. 

The  next  part  of  the  bone  internally,  that 
claims  attention,  is  the  orbitary  procefs.  This 
procefs  covers  the  eye  on  each  fide,  departing 
from  the  general  direction  of  the  bone,  and 
{landing  inwards.  By  the  conltant  action  of  the 
eye,  and  the  preflure  of  the  brain,  its  plate  is 
rendered  thin  and  tranfparent.  The  former 
fmooths  its  furface  below,  and  the  latter  im- 
preffes  it  with  frequent  convolutions  above. — 
Hence,  from  the  thinnefs  of  this  part,  accidents 
here  are  frequently  fatal,  and  eafily  penetrate  the 
brain.  Upon  this  orbitary  plate  two  deprelfions 
fall  to  be  noticed  in  the  focket  of  each  eye ;  the 
one  is  fmall  and  deeper  at  the  inner  corner,  being 
the  feat  of  a  fmall  cartilaginous  pully  for  the 
tendon  of  one  of  the  mufcles  of  the  eye ;  the 
other  a  pretty  large  diffufed  hollow  for  receiving 
the  lacrymal  gland,  or  that  gland  which  fecretes 
the  tears  and  gives  moifture  to  the  eye. 


OSTEOLOGY. 


LIX. 

At  firft  the  frontal  bone  is  compofed  of  two 
pieces,  which  divifion  often  remains  in  the  adult, 
particularly  in  females ;  and  by  this  divifion  the 
fagittal  future  comes  to  be  continued  to  the  nofe. 
When  the  two  pieces  unite  together,  their  edges 
are  turned  inwards  as  meeting  with  lead  refiftance. 

LX. 

Parietal  Bones  (Oj/a  Parietalia). 

The  parietal  bones  ccmpofe  a  very  large  part 
of  the  fknll,  and  are  therefore  moft  fubje£t  from 
their  fituation  to  injury,  which  is  here  much 
eafior  removed  in  cafes  of  fraclure  by  the  trepan. 
This  bone  alfo  is  pretty  uniform  in  its  thicknefs, 
though  marked  internally  with  a  number  of  de- 
prefTions  from  the  finus,  and  the  circulation  of  the 
membranes  of  the  brain. 

Particular  Detail. — In  their  figure  the  parietal 
bones  are  fquare,  they  are  united  together  by 
deep  ferrated  edges,  and  in  the  fame  manner  td 
the  occipital  and  frontal  bones.  The  corners  of 
both  bones  are  obtufe.  One  of  thefe  corners 
however  runs  out  to  a  great  length,  and  has  been 
named  the  Spinous  procefs  of  thefe  bones.  On 
their  lower  edge  they  are  concave,  and  of  a  femi- 
circul.ir  form  where  they  join  the  temporal  bones, 
the  edge  of  which  overlaps  the  edge  of  the 
parietal,  and  forms  by  its  thin  fcale  the  fquamous 
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future.  A  little  above  this  future  is  a  white 
femicircutar  line,  which  marks  the  origin  of  the 
temporal  mufcle.  Where  the  two  bones  unite 
and  form  the  fagittal  future,  a  groove  is  confpi- 
cuous,  equal  in  fize  to  the  finger,  and  fitted  to 
contain  the  longitudinal  finus.  Its  fize  is  molt 
apparent  on  fitting  the  two  bones  to  each  other. 
The  great  artery  of  the  dura  mater  traverfes  this 
bone  at  different  parts,  and  in  various  directions, 
and  is  fo  buried  in  the  lower  coiner  of  it,  that  the 
trepan  could  not  applied  without  wounding  it. 

In  the  parietal  bone  there  is  but  one  hole 
through  which  a  fmall  vein  and  artery  pafs  to 
the  finus  and  falx. 

LXI. 

Two  circumftances  require  to  be  noticed  in  the 
parietal  bones.  The  firft  is  their  connexion  with 
the  frontal,  which  is  fomewhnt  curious,  for  the 
upper  part  of  the  os  frontis  is  fupported  on  their 
arch  •,  but  as,  at  the  fides,  the  parietal  is  more  in 
danger  of  being  compreff  -d,  the  parietal  now 
pafTes  over  the  frontal  •,  and  at  this  part  the  frontal 
is  remakably  ftrong,  fo  that  this  part  of  the  head 
has  every  advantage  that  can  be  given  it  for  refitt- 
ing prtfTure. 

The  fecond  circum fiance  is  the  (late  of  thefe 
bones  at  birth,  at  which  period  there  is  a  want  of 
bone  where  the  two  pieces  of  frontal  bone  in  the 
3 
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adult  join  with  the  parietal  ones,  and  the  offifica- 
tion  here  extends  in  a  very  gradual  manner,  for 
•children  are  generally  two  years  of  age  before 
the  ofiifkation  is  compleated.  On  laying  the  hand 
on  this  part,  alfo  a  confiderable  motion  is  felt 
from  the  pulfation  of  the  veflels,  which  has  oc- 
cafioncd  it  to  be  named  the  Fons  Pulfatilis,  or 
Bregma. 

LXI1. 

Occipital  Bone  [os  Occipitis). 

The  occipital  bone  is  the  thickeft  of  the  cranial 
'bones,  but  varies  confiderably  in  its  degree  of 
thicknefs  in  different  parts.  Into  it  are  in- 
ferted  the  chief  mufcles  of  the  head  and  neck,  it 
gives  fupport  to  the  brain,  it  contains  the  cere- 
bellum, and  tranfmits  from  its  opening  its  pro- 
longation, or  the  fpinal  marrow. 

Particular  Detail. — By  the  impreffion  of  the 
mufcles  this  bone  is  -particularly  marked  on  its 
external  furface ;  and  the  firft  of  thefe  impref- 
fions  running  acrofs,  is  termed  the  Tranfverfe 
Spine;  below  which  another  is  alfo  confpicuous, 
making  it  double.  The  interftice  between  thefe 
impreffions  makes  a  prominent  ridge,  which  croff- 
ing  the  former  ridges,  is  termed  the  crucial  fpine  j 
and  this  part  of  their  croffing  being  prominent, 
is  named  the  Pofterior  Tuberofity. 

Internally  the  bone  difplays  a  fimilar  furface, 
making  one  tranfverfe  line  of  regular  fmooth 
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Ciucul  ridges.  To  the  great  internal  ridge  is  attach- 
ed the  tranfverfe  partition,  which  divides  the  brain 
from  the  cerebellum,  and  known  by  the  name  of  the 
tentorium  cetebello  fuber-nxtenfum.  In  the  corner  or 
angle  where  this  membrane  is  fixed,  lies  the  great 
finus,  which  dividing  here  to  right  and  left,  is 
named  the  lateral  finuf  s  ;  and  in  its  continuation 
downwards  to  the  neck,  they  form  the  jugular  veins. 
Where  the  longitudinal  fmus  divides  into  the 
lateral,  a  triangular  groove  is  formed,  which  fol- 
lows the  courfe  of  the  ridges.  The  tranverfe  ridge 
alfo  is  furrounded  with  four  fmooth  hollows,  the 
two  uppermofb  of  which  contain  the  backmofk 
lobes  of  the  brain,  and  the  two  under  ones  contain 
the  cerebellum,  being  thus  interfered  by  the 
tentorium. 

LXIir. 

The  procciTes  of  the  occipital  bone  arte  three  in 
number.  The  fir  It,  lying  in  the  very  bafe  of  the 
fkull,  and  joining  the  occipital  to  the  fphenoidal 
hone,  from  its  fhape  refembling  a  wedge,  is  named 
the  cuneiform  procefs. 

The  two  others,  which  are  buttons,  /landing  ofF 
from  the  foramen  magnum,  flattened  and  of  an 
oval  form,  termed  condyles,  prevent  the  head 
from  turning  or  rolling,  but  allow  its  motion 
backwards  and  forwards* 
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LXIV. 

The  holes  of  this  bone  are  the  laft  part  to  be 
noticed.  The  principal  one  is  the  foramen  mag- 
num, which  *ranfmits  the  continuation  of  the 
brain  or  fpinal  marrow.  Its  edges  are  fmooth, 
thicker  at  the  lip,  and  firm  behind  in  order  to 
give  a  firm  attachment  to  the  ligament  of  the 
fpine.  Through  this  hole  pafles  alfo  the  vertebral 
vein,  and  by  it  are  returned  the  vertebral  arteries 
and  the  fpinal  accefiory  nerve. 

The  id  hole,  placed  at  the  root  of  either  con- 
dyle, is  fometimes  double,  and  tranfmits  the  great 
lingual  nerve. 

The  3</  hole,  exaclly  behind  the  condyle,  is 
fometimes  wanting.  Tt  gives  paffage  to  the  cervical 
vein  of  the  neck  to  enter  the  great  lateral  finus  j 
and  when  wanting,  this  vein  pafles  by  the  occi- 
pital hole. 

LXV. 

In  the  foetus,  the  occipital  bone  is  divided  into 
four  pieces,  the  fir  ft  reaches  from  the  middle  of 
the  lambdoidal  future  to  the  foramen  magnum  ; 
the  id  and  3^  are  placed  at  the  fides  of  that 
foramen,  and  the  /\th  forms  the  cuneiform  procefs. 
It  has  been  alfo  fuppofed  that  the  fagittal  future  is 
fometimes  continued  to  the  foramen  magnum,  as 
well  as  to  the  nofe ;  but  there  is  nothing  in  the 
formation  of  the  bone  to  countenance  it.    In  the 
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operation  of  the  trepan  it  is  laid  down  as  a  rule, 
that  this  bone  ought  to  be  avoided  on  account  of 
the  continuation  of  the  longitudinal  fin  as,  as  alfo  of 
the  lateral  ones  :  but  cafes  may  occur  where  the 
furgeon  is  to  balance  between  the  danger  that 
attends  the  performing  the  operation,  and  the 
negledt  of  it,  as  where  the  bone  is  beat  in  upon 
the  brain :  but  (hould  the  depreflion  happen  to  be 
(ituated  between  the  ridge  which  ferves  as  the 
boundary  between  the  fmooth  part  of  this  bone 
and  the  lambdoidal  future,  there  is  no  danger; 
and  if  an  extravafation  happens,  this  is  one  of  the 
bed  places  for  making  an  opening,  the  blood  or 
matter  faliing  by  its  weight  upon  the  membranes 
that  divide  the  brain  and  cerebtllum.  It  is 
even  poflible  to  raife  a  piece  of  deprefled  bone 
lower  than  the  lateral  finufcs,  within  the  ridge 
formed  by  the  mufcles.  There  is  alfo  a  poflibility 
that  the  flcull  may  be  fractured  here  without 
having  received  a  blow :  if  a  perfon  fall  with 
violence,  efpecirdly  an  old  perfon,  the  condyles 
may  be  puflied  upwards,  of  which  there  are  in- 
ftances. 

LXVI. 

'Temporal  Bones  {Offa  Temporum). 
The  temporal  bones  are  very  irregular  in  their 
thicknefs,  in  their  depreflions,  and  in  their  differ- 
ent points.    They  originally  confift  of  two  pieces, 
diftinguiflied  by  the  names  of  the  purs  petrofa,  aud 
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pars  fquamofa.  The  former  i?  hard  and  irregular, 
triangular  in  its  fhape,  and  juts  inwards  towards 
the  bafe  of  the  flcuH,  ami  by  containing  the  organ 
t>f  hearing  which  jenders  it  unequal,  it  is  the  me- 
dium or  dtpofitory  of  all  the  nerves  which  are  con- 
nected with  the  ear.  The  latter  thin  and  fcalv, 
rifes  over  the  lower  part  of  the  parietal  bone,  snd 
is  fmoothed  by  the  acTion  of  the  temporal  mufcle. 
It  is  grooved  alfo  to  form  the  fquamous  future,  and 
is  exceedingly  thin  on  it's  fringed  edge. 

A  third  portion  of  the  temporal  bone,  thick, 
hard,  and  divided  into  cells,  forms  caverns  for 
the  reverberation  of  found;  and  this  part  is  termed 
.its  occipital  angle.  It  is  connected  with  the 
other  bones  by  the  additamentum  futurte  fqua- 
moftc. 

LXVII.  /  b 

The  fir  ft  procefs  of  the  temporal  bone  is  the 
zygomatic,  which,  with  a  procef3  of  the  cheek 
bone,  marked  by  an  intervening  future,  forms  the 
yoke  or  arch  of  the  temple,  under  which  the  tem- 
poral mufcle  pafUs  to  the  lower  jaw.     It  is  broad 
and  flat  at  its  origin,  and  gradually  diminifhes  as 
It  approaches  the  cheek  bone.    From  the  upper 
edge  alfo  of  this  arch  is  ftretched  to  the  parietal  ' 
bone  a  firm  tendinous  covering  over  the  temporal 
: ;  and  from  this  place  alfo  feveral  mukles 
knk  which  belong'  to  the  face,  particularly  the 
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HKaifcter  and  zygomatics,  the  one  moving-  the 
jjw,  the  other  drawing  the  angle  of  the  mouth. 

The  2cl  procefs  is  the  Styloid,  fo  named  from 
its  rcfemblance  to  the  antunt  pen.  It  continues 
long  even  in  the  adult  in  a  cartilaginous  ftate, 
and  it  is  only  firmly  effifivd  in  age,  when  its  length 
at  times  exceeds  two  inches.  Its  fituation  is 
behind  the  jaw,  {landing  obliquely  out  from-  the 
head |  and  giving  origin  to  a  ligament  which  Sup*- 
ports-tbe  cs  hyoides,  and  to  feveral  mufcles  which 
belong  to  the  throat  and  jaws.  Thcfe  mufcies 
are  all  named  from  this  procefs,  and  from  the  part 
to  which  they  belong  ;  and  from  their  fituation 
their  action  is  direcled  to  pull  upwapds  and  back- 
wards. 

A  fmall  riling  or  ridge  of  the  bone  has  received 
the  name  of  the  Vaginal  procefs.  It  is  however 
properly  the  root  of  the  Styloid  procefs,  though  it 
has  been  noticed  as  a  feparate  one. 

The  3^  procefs  of  the  temporal  bone  is  the 
the  Mafloid  or  Mammiilary,  projecting  from  un- 
der the  ear  j  eafi'y  diftinguifhed  by  the  extern:  ! 
feel,  and  refembling  fomewhat  the  point  of  the 
thumb.  By  this  procefs,  which  is  internally  hol- 
low, the  tympanum  or  out:r  cavity  of  the  ear  is 
enlarged.  Under  its  root  is  attached  the  dygaf- 
tric  mufcle,  and  the  point  of  this  procefs  gives 
origin  to  the  maftoid  mufcle  before,  and  behind 
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to  feveral  others  that  take  all  this  general  titi« 
along  with  their  particular  appellations. 

The  ^th  procefs  forms  the  outer  margin  of  the 
hole  of  the  ear,  and  is  nam  e!  the  auditory  pro- 
cefs. It  is  a  fmall  arch  of  bone,  rough  and  irre- 
gular in  its  edge.  Upon  it  is  extended  the  mem- 
brane,  or  what  is  termed  the  drum  of  the  ear. 
Till  adolefcence,  it  is  a  diftinct  ring  laid  upon  the 
reft  of  the  bone  ;  but  after  that  period  it  is  found 
firmly  united  to  it.  As  well  as  the  extenfion  of 
the  drum  upon  it,  the  cartilaginous  tube  of  the 
ear  is  alfo  affixed  to  it,  for  it  extends  from  the  root 
of  the  mammillar.y  procefs  to  that  of  the  zygomatic. 

LXVIII. 

The  holes  of  the  temporal  bone  are  numerous 
sad  important,  and  they  are  either  connected 
with  the  organ  of  hearing,  or  with  the  circulation 
to  the  brain. 

1.  Of  the  former,  the  ijl  is  the  external  opening 
of  the  ear  or  meatus  auditorius  externus,  covered 
with  its  membrane,  which  communicates  that 
motion  from  the  air  neceffary  to  the  a£lion  of 
the  internal  organs. 

2.  The  internal  opening  of  the  ear,  or  meatus 
auditorius  internus,  is  a  large  hole  fituated  upon 
the  back  of  the  triangular  pars  petrofa.  At  firft 
it  is  a  fmooth  regular  circle  with  a  rounded  lip, 
perforated  internally  with  feveral  fmall  holes ;  by 
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means  of  which  the  auditory  nerve,  or  rather  the 
portio  mollis  of  it,  is  diftributed  and  expanded 
over  all  the  cavities  of  the  ear,  fo  as  to  form  tbf 
true  organ  of  hearing. 

3.  A  fmall  pin-like  hole  appears  on  the  fore- 
part of  the  petrous  bene,  winch  receives  a  fmall 
nerve  of  the  5th  pair,  that  enters  the  ear,  and 
joins  the  portio  dura  of  the  auditory  nerve. 

4.  Before  the  mafioid  and  behind  the  ftyloid 
procefs,  is  the  hole  that  gives  paflage  to  the  portio 
dura  to  the  cheek,  and  hence  it  is  named  ftylo* 
ma  ft oid  hole. 

5.  The  laft  and  mod  important  opening  of  this 
bene,  is  that  for  the  euftachian  tube,  or  the  paf- 
fage  through  the  throat  to  the  ear.  {Iter  a  palate 
ad  aurem.)  The  whole  of  this  pafTage  is  irregular, 
broken,  and  ragged.  The  tube  itfelf  appended  to 
it,  is  entirely  cartilaginous.  Its  form  is  that  of 
a  trumpet,  long  and  winding;  wide  at  its  entrance 
to  the  throat,  and  gradually  contracting  as  it 
advances  to  the  ear.  It  is  the  flare  of  this  tube 
that  occafions  an  alteration  of  the  voice  and  hear- 
ing under  a  cold  ;  and  it  is  alfo  the  imprefiion  on 
it  which  occafions  a  crackling  found  on  fhutting 
the  mouth  and  blowing  the  nofe.  This  part 
gradually  falls  off  with  the  foft  parts,  and  is 
wanting  in  the  ITceleton. 

Of  the  holes  tranfmitting  the  circulation  to  the 
brain..  . 
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Is  The  ijl  is  that  which,  fituatcd  at  the  root  or 
the  ftyloid  procefs,  and  near  the  point  of  the 
petrous  bone,  gives  entrance  to  the  carotid  artery, 
the  principal  one  of  the  head  which  partes  through 
the  bone  in  the  form  of  an  Italic  S ;  and  for 
which  the  opening  is  litted  by  making  inRead  of  a 
hole,  a  fhort  crooked  fmooth  canal  for  this  pur- 
pofe.  By  this  mode  of  entrance  to  the  head,  the 
impetuolity  of  the  circulation  is  probably  retarded, 
an  opinion  confirmed  by  analogy. 

2.  The  2d  opening  is  for  the  tranfmiilion  of  the 
girat  lateral  Gnus  to  the  neck,  where  it  aflumes 
the  form  of  the  internal  jugular  vein,  and  this 
opening  which  is  large  and  lacerated,  is  compofed 
equally  by  the  temporal  and  occipital  bones. 
Sometimes  it  is  divided  into  two,  one  tranfmitting 
the  vefiel,  the  other  the  eight  pair  of  nerves  in 
their  pafT.ige  to  the  ftomach. 

3.  In  the  occipital  angle  of  the  temporal  bone, 
there  is  alfo  a  fmall  hole  for  the  paffage  of  a  vein 
into  the  great  finus,  or  an  artery  to  the  dura 
mater. 

LXIX. 

In  the  foetus,  befuies  the  divifion  of  this  bone 
formerly  noticed,  there  is  no  appearance  of  maf- 
toid  or  ftyloid  proctfs  ;  and  mftead  of  a  meatus 
externus,  there  is  only  a  ring  of  bone,  in  which 
the  membrana  tyruspani  is  fixed. 
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It  has  been  laid  down  as  a  rule,  that  the  trepan 
fhould  never  be  applied  to  the  temporal  bone,  but 
this  opinion  feems  improperly  founded  on  the  idea 
of  the  injury  to  the  tendons  which  cover  it  pro- 
ducing fatal  irritation.  Fractures  may  occur  here 
in  feveral  ways,  the  bone  may  be  forced  inwards, 
a  fillure  from  the  top  of  the  head  may  extend 
downwards,  where  the  caufe  is  violent,  from  the 
parietal  bone  through  the  future,  or  by  force 
applied  to  the  top  of  the  head,  the  lower  part 
of  the  parit  tal  bone  may  itand  outwards  and  break 
the  fcale  of  the  temporal  bone. 

LXX.  . 

Ethmoid  Bone  {Os  Et J; monies).  ■ 
The  ethmoid  is  a  light  fpongy  bone,  convoluted 
fo  as  to  refemble  a  honey-comb,  and  perforated 
with  an  infinity  of  holes  for  receiving  and  diilri-^ 
bating  the  organ  of  fineii,  which  has  caufeel  it  to 
be  termed  the  cribriform  or  feive-like  bone.    It  is 
inclofed  between  the  orbitary  procerus  of  the 
frontal  bone.    One  horizontal  plate  gives  opening 
to  the  olfactory  nerves,  which  are  received  upou 
it  through  a  number  of  perforations,  and  other 
plates  again  receive  in  their  couifc  thofe  nerves, 
and  expand  them  fo  as  to  form  the  organ  of  fmcll. 
By  the  convolutions  of  the!-;  plates,  the  furface 
of  this  fenfe  is  extended,  and  the  parts  of  the 
ethmoid  bone  performing  it,  are  termed  its  fpODSSj 
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bones.  In  the  orbit  of  the  eye  there  is  one  fiat 
plate  of  this  bone,  which  is  fmooth  from  the 
rolling  motion  of  the  eye,  and  is  therefore  named 
the  os  planum.  Thus  in  its  different  parts  the 
ethmoid  bone  fupports  the  brain,  comprifes  in 
part  the  focket  of  the  eye,  and  forms  entirely  the 
organ  of  fmell.  But  its  principal  divifion  is  its 
cribriform  plate,  to  which  the  olfactory  nerves 
.adhere,  and  lying  upon  it,  they  {hoot  down  their 
roots  through  its  perforations  as  already  noticed. 

LXXL 

The  proceffes  of  this  plate  to  be  diftinguifhed 
are : 

  ■  f  _£.  * 

1.  The  crifta  galli,  a  fmall  perpendicular  pro- 
jection, fo  termed  from  its  refemblance  to  a  cock's 
comb.  It  divides  the  plate  into  two,  by  rifing 
dire&ly  in  its  middle,  and  it  gives  attachment  to 
the  falx  of  the  dura  mater.  On  each  fide  of  it 
is  placed  an  olfactory  nerve,  on  the  forepart 
of  its  root  there  is  a  notch  •,  which  contributes  in 
part  to  the  formation  of  the  blind  hole  (foramen 
citaim)  of  the  parietal  bone, 

2.  Oppofite  to  the  crifta  galli,  (lands  out  in 
the  fame  perpendicular  direction  the  nafal  plate, 
or  commencement  of  that  partition  which  di- 
vides the  two  noftrils.  It  confifts  of  a  thin  firm 
jprocefs  of  folid  bone,  inclining  a  little  to  one  fide ; 
it  is  united  with  the  vomer,  and  the  latter  again 
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with  the  cartilage,  on  the  fore  or  projecting  part 

of  the  nofe. 

3.  From  either  fide  of  the  feptum  or  partition, 
depends  a  fpongy,  or,  as  it  is  termed,  turbi- 
nated bone,  covered  with  a  delicate  membrane, 
on  which  the  olfactory  nerves  are  expanded  on 
leaving  the  cribriform  plate  of  the  ethmoid  bone, 
and  by  the  convolutions  of  this  bone,  the  powers 
of  fmell  are  extended.  Thefe  convolutions  take 
place  in  a  much  greater  degree  in  other  animals 
of  acute  fmell,  than  in  the  human  fubjecl.  With 
thefe  convolutions,  the  fpongy  bones  difplay  alfo 
a  number  of  cells,  by  which  the  effluvia  drawn  up, 
are  detained  longer  in  the  organ. 

4.  On  the  inner  fide  of  either  eye  lies  the  orbi- 
tary  plate  of  the  ethmoid  bone,  firm,  fmooth,  and 
poiifhed,  and  in  fhape  a  regular  fquare,  refembling 
when  in  its  place  a  feparate  bone,  and  termed  the 
os  planum. 

5.  In  the  inner  corner  of  the  orbit,  juft  over 
the  nofe,  is  placed  another  part  of  the  ethmoid 
bone,  termed  from  its  thin  icnly  appearance  and 
fhape,  the  os  unguis,  In  this  part  is  fituated  the 
groove  which  holds  the  lacrymal  fac,  and  con- 
ducts it  into  the  nofe.  Its  perforation  therefore 
takes  place  in  thofe  cafes  wl^tre  the  paffage  has 
become  obilructed. 

6.  Along  with  thofe  parts,  the  cells  of  the 
ethmoid  bone  are  not  to  be  omitted.    They  av;- 
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exceedingly  numerous  in  its  fpongy  fubftan'ce, 
arranged  into  rows,  divided  by  petitions,  and 
the  os  planum  and  the  os  fpongiofum  have  each 
their  feparate  cells.    Thefe  cells  are  12  in  num- ' 
ber,  though  they  fometimes  vary. 

In  the  fcetus  the  ethmoid  bone  is  divided  into 
two  by  a  cartilaginous  partition,  which  afterwards 
forms  the  nafal  plate  and  the  crifta  galli. 

LXXII. 

Sphenoid  Botie  (Os  Spbe/ioides). 
The  fphenoid  is  the  molt  irregular  fnaped  bons 
in  the  body,  and  has  therefore  been  compared 
to  a  wedge,  to  the  figure  cf  a  bat,  &c.    It  lies  in 
the  very  bafis  of  the  fkull,  and  clofes  the  cranium* 
below,  being  connected  to  all  the  other  bones 
of  the  cranium  by  its  future.    Through  this  bone 
10  tranfmitted  almolt  all  the  nerves  of  the  brain, 
and    its    body  therefore    is    trifling,  compared 
m  ith  the  importance  it  derives  from  ks  numerous 
optnings. 

LXXIII. 

1.  The  \Jl  of  its  proceffes  are  what  are 
termed  its  temporal  ones,  or  wings,  from  lying 
in  the  hollow  of  the  temple,  and  by  their  junction 
with  the  frontal,  parietal,  and  temporal  bones,  they 
haVfi  a  P.ure  in  forming  the  fquamous  future. 

2.  The  id  procefs  of  this  bone  is  the  orbitary, 
where  its  wing  forms  the  out  fide  of  the  orbit  of 
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the  eye.  Its  fituation  is  exactly  oppofite  to  the 
os  planum,  with  a  regular  fmooth  furface. 

3.  The  -$d  procefs  is  the  fpinous,  and  con- 
fifts  c4>  a  narrow  point  at  the  back  part  of  the 
bone,  which  finks  under  the  petrous  portion  of 
the  temporal  bone.  Through  a  fmall  hole  in  it 
alfo,  the  great  artery  of  the  dura  mater  enters. 

4.  The  <\th  procefs  is  the  ftyloid,  projecting 
like  a  fmall  peak  within  the  condyle  of  the  lower 
jiw  from  the  bafis  of  the  fkull,  and  giving  ,  rife 
to  a  mufcle  of  the  palate. 

5.  The  next  procefs  is  the  pterygoid,  which  in 
the  figure  of  the  bone  compared  to  a  bat,  re- 
prcfent  i.ts  feet,  and  are,  properly,  four  in  number, 
two  external,  and  two  internal.  Each  of  the 
former  is  thin,  11  it,  broad,  and  hollow  without, 
where  the  external  pterygoid  mufcle  Ikis  its 
origin.  The  latter  is  narrower  and  longer,  has 
its  end  tipt  with  a  fmall  hook,  and  with  its  fellow 
forms  the  back  part  of  the  nofe.  Between  the 
two  procefles,  the  euftachian  tube  comes  down 
in  a  wide  groove,  and  opens  behind  the  internal 
procefs,  or  behind  the  noiliil,  and  over  the  back 
of  the  palate.  The  hook  of  this  procefs,  or  back- 
mofi:  point  of  the  palate,  is  termed  the  hook  of 
the  palate,  over  which  the  circumflex  mufcle  of  the 
palate  moves,  turning  with  a  fmall  tendon  round 
it.  The  great  mufcles  of  the  lower  jaw  arife  like- 
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wife  from  the  pterygoid  procefles,  and  take  their 
names  from  this  origin. 

6.  The  azygos,  or  fingle  procefs  of  this  bone, 
projects  from  uader  its  middle  and  forepart.  It 
ftands  over  the  centre  of  the  nofe,  and  gives  a 
firm  attachment  to  the  vomer  or  bone  of  partition, 
which  with  the  united  azygous  procefs  of  the  eth- 
moid bone,  forms  the  upper  and  back  parts  of  the 
feptum. 

7.  The  clynoid,  the  next  procefles  are  four 
in  number.  They  confift  of  four  little  knobs,  fo 
termed  from  their  fuppofed  refemblance  to  bed- 
pofts.  The  two  anterior  ones  terminate  each  in 
a  fharp  point  projecting  backwards.  The  two 
pofterior  ones,  are  fituated  tranfverfely,  fomeway 
behind  the  anterior  procefTes,  rifuig  with  a  broad 
and  flat  procefs,  which  divides  into  two  knobs, 
and  inclining  obliquely  forwards  towards  the  for- 
mer proceflTes. 

The  fpace  inclofed  by  thefe  four  proceffes,  is 
named  the  turkifli  faddle,  or  fella-turcica  eph- 
ippium.  It  lodges  the  pituitary  gland,  whofe 
ufe  is  unknown.  On  each  fide  of  this  part  alfo, 
the  carotid  arteries  rife,  and  mark  a  groove  in  it 
by  their  circulation.  The  optic  nerve  alfo  lies  in 
a  groove  at  the  forepart,  betwixt  the  two  anterior 
procefles.  Some  few  alterations  take  place  in 
thefe  parts  on  fome  (kulls,  by  a  connexion  of  the 
anterior  and  pofterior  clynoid  procefles  in  one. 
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This  bone  13  alfo  diftinguifhed  by  pofTefling  an 
irregular  cellular  texture  in  different  parts.  Thefe 
cells  no  doubt  perform  the  fame  office  as  the  cells 
of  the  former  or  the  ethmoid  bone. 

LXXIV. 

The  holes  of  the  fphenoid  bone  are  even  more 
numerous  than  its  proceffes. 

1.  The  firft  are  the  optic  holes,  which  are 
large,  round,  and  tranfmit  the  optic  nerve  through 
a  groove  in  each,  and  along  with  the  nerve  the 
ocular  artery  alfo  partes  in  a  twilling  manner 
round  the  nerve. 

2.  The  next  hole  is  a  wide  flit,  termed  the 
foramen  lacerum,  under  the  anterior  clynoid 
procefs.  It  extends  outwards,  fharp,  and  flat;  it  is 
wide  near  the  fella  turcica,  and  turns  gradually 
narrow  as  it  approaches  the  temple,  where  it  ends 
in  a  flit.  Through  this  part  the  third,  fourth,  and 
the  firft  part  of  the  fifth,  and  fixth  pair  of  nerves, 
and  the  ocular  vein  pafs.  Thefe  nerves  are  all 
connected  with  the  organ  of  light,  and  are  there- 
fore appendages  to  the  optic  in  their  olfices. 

3.  The  3^  opening  is  the  round  hole,  or  fora- 
men rotundum,  named  from  its  fhape,  and  placed 
a  little  behind  the  foramen  lacerum.  Through 
it  is  tranfmitted  the  fecond  part  of  the  fifth  pair 
of  nerves,  which  goes  to  be  diftributed  on  the 
upper  jaw. 
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4.  The  foramen  ovale  is  an  oval  hole,  farther 
back  and  more  external  than  the  former,  or  about 
.|  inch  behind  it.  It  gives  paffage  to  the  third 
branch  of  the  fifth  pair  of  nerves,  and  alfo  to  the 
veins  which  accompany  the  principal  artery  of  the 
dura  mater. 

5.  The  fpinous  hole,  cr  foramen  fpinale,  the 
next  in  order,  and  in  the  very  point  of  the  fpinous 
procefs,  is  a  fmall  round  opening  immediately  be- 
hind the  former.  Through  it  is  tranfmitted  a 
fmall  artery,  the  principal  one  of  tire  dura  mater, 
and  which  makes  an  imprefiionon  the  parietal  bone. 

6.  The  laft  opening  is  the  pterygoid  hole  or 
foramen  pterygoideum.  This  hole  differs  from 
the  reft  in  not  giving  exit  to  a  nerve  or  vcfiel, 
but  in  returning  into  the  head  :\  reflected  branch 
of  the  fecond  part  of  the  fifth  pair  of  nerves. 
This  opening  is  Htuated  under  the  root  of  the 
pterygoid  procefs,  is  only  to  be  feen  in  the  fepa- 
rated  bones,  and  befides  its  common  name  is 
termed  alfo  the  Vidian  hole. 

7.  Befides  thefe  openings  enumerated,  fome.- 
times  one  or  more  fmall  pa  Gages  are  discovered  in 
or  near  the  fella  turcica,  for  the  tranfmiflion  of 
blood-vefiels  into  the  fphenoid  finus,  or  fubfbnce 
of  the  bone.  - 

LXXY. 

From  this  description  of  the  fphenoid  bone, 
it  will  appeur  to  be  of  material  confluence  to 


OSTEOLOGY".  Ixv 

be  acquainted  with  its  feveral  parts;  for  though 
from  its  fituation  it  can  hardly  ever  be  the  fubjett 
of  any  furgical  operation,  excepting,  perhaps,  in 
the  firigte  cafe  of  tumours  growing  in  the  throat 
and  back  part  of  the  nofe,  many  of  the  principal 
Veficis  and  nerves  we  have  feen  pais  through  it, 
particularly  thofe  whicfi  form  the  thief  part  of  the 
nofe  2nd  eye. 

In  the  foetus,  the  temporal  wings  can  be  fepa- 
jrated  from  the  body  of  the  bone  by  maceration,  and 
there  are  alfo  no  fphenoid  finus. 

LXXVI. 

Face. 

Such  is  the  general  {Iruclure  of  the  cranium, 
from  which  we  defcend  to  examine  the  remaining 
part  of  the  head  or  face.  - 

The  face  confifts  of  a  number  of  fmall  pieces, 
having  one  common  appellation  of  the  upper  jaw. 
Thefe  pieces  have  been  divided  into  fix  on  each 
fide,  and  this  divifion  is  a  confequence  of  their 
manner  of  oflification,  having  begun  in  a  number 
of  points,  and  in  the  end  occafioning  divifions  be- 
tween them,  as  thty  proceed  to  an  ultimate  progrefs. 

LXXVII. 

Bones  of  the  Nofe  (Of  a  Nf). 
The  firft  of  thtfe.  divifions  is  what  is  termed  the 
offa  nafi,  which  are  two  bones  outward  and  con- 
vex, and  by  their  junction  forming  a  ltrong  arch. 
They  are  thin  condenfed  plates,  without  my  intes- 
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vening  cancelli.  Their  flat  rough  edge  is  lakl 
upon  the  fimilar  edge  of  the  frontal  bone.  The 
naial  procefs  of  the  upper  jaw  bone  inclofes  them 
in  a  particular  way,  fo  as  to  prevent  their  being 
forced  in,  and  their  rough  lower  edge  gives  a  firm 
attachment  to  the  cartilaginous  parts  of  the  nofe-j 
the  junction  of  which  with  the  bone,  forms  the 
prominent  point  termed  its  bridge,  often  the  feat 
of  luxation  from  injury* 

The  connexion  of  this  bone  to  its  fellow,  is  by 
the  anterior  nafal  future.. 

LXXVIII. 
Nail  Bone  (Os  Unguis). 

The  next  divifion,  or  os  unguis,  was  formerly 
noticed  as  a  part  of  the  ethmoid  bone,  but  ana- 
tomifts  have  generally  confidered  it  as  a  fcparate 
part,  and  agreeable  to  that  idea  it  may  be  defcribed 
as  a  Sat  bone,  the  thinned  and  moft  brittle  of  any 
in  the  body,  named  from  its  fize  and  fhape,  as 
refembling  the  nail.  Its  fituation  is  the  inner  and 
forepart  of  the  orbit  or  angle  of  the  eye,  and  con- 
tiguous to  the  top  of  the  nofe.  Its  furface  is  hol- 
lowed by  a  large  groove  for  lodging  the  lacrymal 
fac  and  du£t.  On  the  part  of  the  bone  behind  the 
groove  the  eye  rolls,  the  groove  occupies  the  end- 
of  it,  and  the  other  fide  of  the  groove  is  formed 
by  the  nafal  procefs  of  the  jaw  bone.  From  the 
delicacy  of  this  bone  it  is  eafily  broken,  and  as 
eafily  perforated  in  the  operation  for  the  fiftula 
lacryroahs,  the  fuccefs  of  which  depends  on  keeping. 
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the  perforation  forward  fo  as  to  enter  the  nofe.  This 
bone  is  connected  to  the  frontal  bone  by  the  tranf- 
verfe  future,  to  the  os  planum  by  the  ethmoid  fu- 
ture. Internally  it  is  connected  by  the  ethmoid  cells. 

LXXIX. 

Superior  MaxilLiry  Bones  {Ojfu  Maxillaria  Superior  a). 

The  fuperior  maxillary  bones  follow  in  the  order 
of  demonstration.  They  form  the  foundation  of  the 
face,  and  affe£\  equally  its  fize  and  fhape.  Their 
upper  branch  compofes  the  fide  of  the  nofe.  Back- 
wards their  flat  expanfion  forms  the  roof  of  the 
palate,  and  below  their  projecting  circle  goes  to 
the  fockets  of  the  teeth,  or  alveoli.  The  cavity  of 
thefe  bones  internally  is  confiderable.  By  its 
fize  it  moulds  the  form  of  the  face,  and  is  capable 
of  containing  a  pretty  confiderable  portion  of  fluid, 
not  lefs  than  an  ounce. 

LXXX. 

Thefe  bones,  as  well  as  by  their  internal  cavity,, 
are  diftinguifhed  alfo  by  their  numerous  procefles. 

1.  The  ijl  of  thefe  is  the  nafal  procefs,  which 
fifing  upwards,  forms  the  inner  part  of  the  orbit 
and  the  fide  of  the  nofe,  and  by  its  outward  arch, 
gives  the  noflrils  fhape.  To  this  procefs  the  nafal 
cartilages  are  appended,  and  the  bones  of  the  nofe 
are  fupported  by  its  fides. 

2.  The  2d  is  their  orbitary  procefs,  or  the  roof 
of  that  cavity  which  forms  the  antrum  maxillare, 
and  on  which  the  eye  refts.  In  this  part  is  a 
groove  for  the  fite  of  the  principal  branch  of  the 
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upper  maxillary  nerve,  which  here  from  its  titua- 
tion  under  the  eye,  (for  it  paffes  out  by  the  infra 
crbitary  hole  of  the  cheek  bone,)  is  named  the 
infra  orbitary  nerve,  end  in  its  progrefs  it  forms 
the  chief  nerve  of  the  face. 

3.  The  3J  procefs  is  that  fcabrous  or  unequal 
ragged  furface  which  connecls  it  with  the  cheek 
bone,  and  which,  frcm  its  rife,  is  named  the  malar 
prccefs.  ■  - 

4.  The  %tB  procefs  is  the  alveolar  arch  ft* 
lodging  the  fockets  of  the  upper  tetsh.  It  is 
thin  and  fpongy,  is  generated  with  the  teeth,  and 
decays,  or  is  abforbed,  foon  after  them.  It  clofely 
invefts  the  teeth,  fo  that  they  are  incapable  of  being 
removed  from  it  without  force,  and  then  from  its 
thinnefs,  the  alveolar  procefs  is  generally  broken. 

5.  The  palate  procefs  is  the  next  in  order,  or 
that  which  compofes  part  of  the  roof  of  the 
rr.outh,  and  the  bottom  of  the  nofe.  The  middle 
of  this  part  is  a  thin  phte,  which  gradually  be- 
comes thick  as  it  approaches  the  alveolar  prccefs; 
and  this  thin  plate  is  joined  to  its  fellow  by  a 
broad  flat  furface,  conipicuous  on  their  fepara- 
tion,  but  binding  them  fo  firm,  that  they  are  with 
great  difficulty  disjoined,  by  this  furface  alfo  a 
(harp  ridge  or  fpine  is  formed  towards  the  noflrils, 
which  is  termed  the  nafal-  fpine  ;  and  on  this  ridge 
the  edge  of  the  vomer  is  placed,  fo  that  it  con- 
tributes to  form,  in  fome  degree,  the  feptum  of 
the  Jiofe.    Along  thefe  bones  a  great  number  of 
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imall  boles  are  confpicuous,  which  give  entrance 
to  velTels  for  their  nourishment ;  anJ  the  mem- 
brane of  the  palate  is  fixed  to  the  bone  by  very 
rough  tubercles  and  fmall  threads,  which  flill 
adhere  even  in  its  dried  (late. 

6.  The  antrum  or  cavity  of  the  jaw-bone  is  a 
p.irt  of  confideraWe  importance,  and  requires  a 
feparate  defcription.     It   is  Situated  under  the 
orbitary  plate,  and  above  the  large  denres  mo- 
lares,  fo  that  the  former  makes  its  upper  parti- 
tion, the  palate  plate  inclofes  it  below,  and  the 
checks  are  its  boundiry  on  the  fides.    This  cavity 
in  its  (hape  is  concave  to  the  cheek,  flit  towards 
the  nofe,  and  divided  from  the  noftril  by  a  thin 
plate' or  partition,  on  which  the  lower  fpungy 
bone  is  hung,  and  over  it  is  expanded,  in  the  re- 
cent fubjeft,  a  membrane  that  leaves  only  a  fmall 
hole  or  two  into  the  nofe,  a  ftrudlure  intended,  no 
doubt,  to  affifl  more  effectually  the  organ  of 
found.    The  fame  lining  that  covers  the  noftrils, 
extends  alfo  over  the  antrum,  and  forms  a  fecrrting 
furface  for  the  feparation  of  mucus,  which  under 
irritation  becomes  morbidly  changed  and  increafed, 

Lxxxr. 

From  this  genera,i4lruclure  and  procefles  of  the 
maxillary  bones,  we  come  to  detail  their  openings 
or  holes. 

I.  The  firfl  is  the  Supra  orbitary  hole  formerly 
noticed,  as  being  under  the  margin  of  the  orbit, 
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and  giving  paflage  to  the  fecond  part  of  the  fifth 
pair  of  nerves,  and  alfo  to  a  branch  of  the  internal 
maxillary  artery.  Sometimes  inftead  of  one  there 
are  two  fmall  holes. 

2.  The  next  opening  is  the  palate  bole,  or 
foramen  incisiorum,  behind  the  fore-teeth,  and 
common  to  both  bones  below,  but  proper  to  each 
above.  This  hole  can  receive  the  end  of  a  quill. 
It  is  filled  with  a  procefs  of  the  foft  palate,  and 
with  fmall  vefiels  and  nerves  which  run  between 
the  membranes  of  the  mouth  and  nofe. 

3.  The  laft  opening,  though  not  entirely  pro- 
per to  this  bone,  is  the  pofterior  palate  hole, 
formed  in  the  back  part  of  the  palate,  in  the 
divifion  between  the  palate  bones  and  the  jaw 
bones,  as  the  former  is  on  the  fore  part  of  the 
jaw  bones.  It  is  equally  large  as  the  former,  and 
ferves  for  the  tranOnifiion  of  a  large  branch  of  the 
upper  maxillary  nerve,  to  be  dillributed  on  the 
palate. 

LXXXII. 

The  whole  furface  of  the  antral  part  of  thfcfc 
bones  is  every  where  perforated  for  the  paflage  of 
veflels  and  nerves  to  the  teeth. 

The  connexions  of  thefe  bones  with  the  fur- 
rounding  ones  are  numerous.  To  the  parietal 
bone  they  are  made  by  the  tranfverfe  future ;  to 
the  os  unguis  by  the  lacrymal  future ;  to  the 
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cheek  borre  by  the  external  orbitarjr  future ;  to  the 
os  nafi  by  the  lateral  nafal  future;  to  the  os 
planum  by  the  ethmoid  -future  ;  and  to  each  other 
by  the  longitudinal  palate  future.  In  the  foetus 
there  are  only  fix  fockets  for  the  teeth',  there  is 
tuberofity,  and  the  maxillary  opening  or  finus  is 
only  beginning  to  form. 

LXXXIII. 

Cheek  Bones  (Of a  Mai*). 
The  cheek  bone  is  a  large  fquare  bone,  fituated 
in  the  outer  part  of  the  cheek,  the  external  fur- 
face  of  which  is  convex  and  fmooth,  and  the  pofte- 
rior  furface  hollow  for  lodging  the  temporal 
mufcle. 

LXXXIV. 

This  bone  is  divided  by  anatomifts  into  four 
diftincl  procefles. 

1.  The  \jl  is  the  upper  orbitary  procefs,  form- 
ing part  of  the  outfide  of  the  oibit,  or  outer  corner 
of  the  eye  and  the  edge  of  the  temple. 

2.  The  id  is  the  lower  orbitary  procefs  oppofed 
to  the  former,  and  forming  part  of  the  lower  edge 
of  the  orbit,  and  the  edge  of  the  cheek. 

3.  The  3^  is  the  maxillary  procefs,  forming  the 
under  part  of  the  prominence  of  the  cheek,  having 
a  broad  rough  furface,  by  which  it  is  joined  to  the 
upper  bone  of  the  jaw. 


Ixxii 


OSTEOLOGY. 


4.  The  4th  is  the  zygomatic  procefV,  forming 
part  of  the  arch  over  the  temporal  mulcle,  pafiing 
outwards  and  backwards  for  this  purpofe. 

LXXXV. 

To  thefe  parts  may  be  joined  the  internal  or- 
bit plate,  forming  the  outer  and  fore  part  of  the 
orbit. 

No  holes  of  importance  pervade  this  bone  but 
for  its  own  circulation.  It  is  connected  to  the 
parietal  and  fphu-noid  bones  by  the  tranfverfe 
future j  and  to  the  temporal  bone  by  the  zygomatic 
future. 

LXXXVT. 
Palate  Bones  (OJa  Palati). 
The  palate  bones  are  (mail,  and  from  their 
fituation  and  ufe,  would  appear  as  an  addition  or 
lengthened  fpace  to  the  maxillary  bones  for  ex- 
tending the  furface  of  the  palate,  and  completing 
the  noftrils.  Their  parts  are  numerous,  and  their 
connections  uncommon. 

LXXXVir. 

I.  The  t/7  procefs  of  thefe  bones  is  that  from 
which  they  derive!  thrjr  name.  It  is  of  an  oblong 
form,  and  compofes  the  back  part  of  the  ofieous 
palate,  lying  horizontal  with  the  palatal  procefs  of 
the  jaw  bone.  This  part  is  thin  at  its  middle, 
and  turns  thicker  at  each  end.  It  has  a  rough  or 
ragged  furface,  and  where  it  joins  its  fellow,  it 
forms  the  middle  palate  future.  _  Where  it  joins  the 
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jaw  bone  at  its  palate  procefs,  it  makes  the  tranf- 
verfe  palate  future.  From  their  junction  the 
palate  bones  proceed  backwards,  fo  as  to  termi- 
nate in  an  acute  point-,  and  on  each  fide  of  this 
point  they  make  a  femicircular  line,  which  ends 
in  two  other  points  behind  the  molares  of  each 
fide. 

The  velum  palati  forms  a  fmall  curve  or  arch, 
in  the  middle  of  which  hangs  the  uvula  or  pap, 
and  alfo  its  mufcle  takes  its  origin  from  the  fame 
middle  point. 

2.  The  next  procefs  of  this  bone  is  the  pteri- 
goid,  or  where  behind  the  lad  grinding  teeth  it 
touches  the  fame  named  procefs  of  the  fphenoid 
bone,  immediately  before  which  is  alfo  the  pteri- 
goid,  or  third  palate  hole. 

3.  The  nafal  plate,  the  3^  procefs,  fohr.i  a  por- 
tion of  the  fide  of  the  no'fe,  and  antrum  maxillare. 
It  is  thin,  and  rifes  upwards  from  the  palate. 

4.  The  enlargement  of  the  nafal  procefs  into  nn 
irregular  knob,  as  it  enters  the  orbit,  has  given 
it  the  term  in  this  fituation  of  the  orbitary  procefs, 
which  is  fometimes  confidered  as  double.  This 
knob  is  triangular  in  fhape,  is  very  final!,  and  at 
the  lame  time  deep  in  the  fo(k.t. 

5.  The  orbitary  procefs  of  the  palate  bones, 
from  being  cellular  or  cavernous,  joins,  from  its 
fituation  and  connection,  the  cells  of  the  fphe- 
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noid  bone,  and  thus,  by  intermixing,  they  confti- 
tute  but  one  cavity. 

LXXXVIII. 

Inferior  Spongy  Bones  {OJfa  fpongiofa  inferior  a). 
The  inferior  fpungy  or  turbinated  bones  are 
the  next  in  the  ftru£ture  of  the  face.  They  are 
<liftinc~r.  from  the  upper  or  ethmoid  ones,  and 
only  flightly  united  with  the  upper  jaw  bones. 
Thefe  bones  in  their  figure  are  triangular,  and 
fpungy  or  convoluted  in  their  appearance.  They 
are  fituated  in  the  lower  part  of  the  nofe,  and 
their  projection  forms  that  point  accefllble  to  the 
finger  in  picking  the  nofe. 

LXXXIX. 

The  procefles  of  thefe  bones  are  two  at  their 
upper  part.  The  anterior  forms  part  of  the  lacry- 
mal  groove,  and  the  pofterior  part  of  the  fide  of 
maxillary  finus.  They  are  covered  by  the  fame  gene- 
ral lining  or  fenfible  membrane  that  pervades  all 
thofe  parts;  and  on  removing  it,  they  appear  hung 
by  a  fmall  hook  to  the  edge  of  the  antrum  max- 
illare,  with  one  end  turned  toward  the  opening  of 
the  noflril,  and  wiih  the  other  pointing  back- 
wards to  the  throat.  They  feem  to  have  little 
£hare  in  the  organ  of  fmell.  Though  the  number 
of  thefe  bones  is  generally  but  two,  yet  a  double 
pair  is  at  times  met  with. 
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XC. 

Thefe  bones  are  connected  to  the  ofla  maxillaria, 
ofla  palati,  and  ofla  unguis,  by  a  diftinct  future 
in  young  Subjects,  but  in  age  they  become  firm- 
ly attached  by  a  union  of  fubllance  to  thefe 
bones. 

XCI. 

Vomer. 

The  laft  of  thefe  fmall  and  irregular  bones,  con- 
cerned in  the  formation  of  the  face,  is  the  Vomer* 
a  thin  {lender  one,  dividing  the  two  noftrils,  and 
named  from  its  figure,  as  refembling  a  plough- 
share. It  is  frequently  bent  to  the  one  fide, 
enlarging  one  of  the  noftrils  more  than  the  other. 
It  is  compofed  of  two  plates,  thin,  compreSt  and 
tranfparent  j  but  Separated  at  different  parts  of  its 
edge. 

XCII. 

The  confpicuous  parts  of  this  bone  are, 

1.  Its  bafe  or  upper  part,  where,  by  a  wide 
groove,  it  receives  the  projection  of  the  ethmoid 
and  fphenoid  bones  connecting  it  to  the  flail  1. 

2.  Its  lower  part  where,  by  a  narrow  groove, 
it  receives  the  rife  in  the  middle  of  the  palate 
plate,  and  where  the  palate  future  is  formed. 

XCIII. 

This  bone  is  kept  firm  on  all  fides  by  the  Sup- 
port of  the  other  bones  with  which  it  is  con- 
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necled,  and  which  are  received  into  its  grooves  or 
furrows,  and  alfo  by  the  general  lining  or  cover- 
ing which  embraces  it  and  all  the  contiguous 
parts. 

XCIV. 

To  finifli  the  ftructure  of  the  face,  it  remains 
to  examine  the  under  jaw.  This  confifts  of  one 
bone  which  has  received  various  comparifons  as  re- 
fembling  the  Greek  v,  and  as  refembling  a  horfe's 
(hoe,  or  crefcent.  In  the  upper  jaw,  as  in  the 
cranium,  we  have  found  a  confiderable  number  of 
bones,  by  which  means  the  oflification  beginning 
at  a  confiderable  number  of  points,  is  fooner  com- 
pleted, and  the  irregular  fhape  it  prefents  at  the 
fame  time  formed.  The  rifings  of  the  bone,  alfo 
has  the  effe£t  of  protecting  the  orbits,  enlarging 
the  face,  giving  attachment  to  the  mufcles,  and 
ferving  other  important  purpofes.  In  the  lower 
jaw  the  ftru£ture  is  more  fimp-le,  but  its  defcrip- 
tion  is  rendered  complex  by  the  variety  of  parts 
-with  which  it  is  furrounded,  and  to  which  it  gives 
attachment. 

xcv. 

The  different  parts  of  the  jaw  itfelf»  that  de- 
fcrve  enumeration,  are, 

i.  The  chin,  extending  between  the  mental 
holes  or  foramina,  diftinguifhed,  if  well  formed, 
by  the  ftnj  a  reliefs  of  its  fliape. 
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z.  The  bafe  of  the  jaw,  terminating  by  its 
ftraight  even  line  the  outfide  of  the  face,  and 
reaching  from  the  point  of  the  chin  to  the  corner 
of  the  jaw.  Fradlures  of  this  part  are  known  by 
the  depreflion  or  its  receding  from  the  even  line. 

3.  The  angle  of  the  jaw  is  the  back  part  of  the 
bafe  or  the  corner  wheie  it  ends,  and  the  bone 
rifes  upwards  to  form  its  connection  with  the 
head. 

XCVL. 

The  proceffes  of  the  jaw,  equally  important  as 
thefe  divifions  of  it  defcribed,  are, 

1.  The-coronoid  procefs,  fo  termed  from  its 
horny  appearance,  having  its  fides  flat  and  turned 
up  acutely  with  a- (harp  point.  This  procefs  forms 
the  phce  for  the  infertion  of  the  temporal  mufcle, 
and  it  is  fituated  therefore  behind  the  zygoma  or 
arch  under  which  the  temporal  mufcle  runs. 
This  mufcle  embraces  the  coronoid  procefs  on  all 
fides,  and  from  the  pofition  of  the  procefs  before 
the  articulation,  an  additional  (trength  is  given  to 
the  aclion  of  the  mufcle,  while  externally,  from 
this  Rate  of  the  furrounding  parts,  the  procefs 
cannot  at  all  be  felt. 

2.  The  condyloid  procefs  behind  the  former,  is 
the  proper  articulating  one  of  the  jaw.  It  is  like  the 
former,  flat,  and  arifes  from  the  body  of  the  bone 
turned  up  at  its  angle.  It  has  a  fmooth  cartilaginous 
furface,  placed  upon  a  cervix  at  the  upper  and  back 
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part  of  the  bone.  It  is  received  into  a  long 
hollow  of  the  temporal  bone,  juft  under  the 
root  of  the  zygomatic  procefs.  By  its  exertion 
it  acls  entirely  the  part  of  a  hinge,  though  of  a 
peculiar  kind,  and  admits  only  that  degree  of 
morion  which  is  neceflary  in  the  grinding  of  the 
food. 

3.  The  alveolar  procefles  of  this  jaw  refemble 
thofe  of  the  upper  one.  As  the  reft  of  the  body 
grows,  they  lengthen  in  proportion,  and  receive 
a  greater  number  of  teeth.  When  fully  grown 
and  expanded,  their  fockets  are  alfo  completely 
filled  j  and  when  their  fockets  become  emptied  by 
the  gradual  fall  of  the  teeth,  the  procefles  that 
received  them  become  abforbed,  and  are  carried 
away.  The  jaw  then  alters  in  fize,  becoming 
narrower  and  more  prominent. 

XCVII. 

The  holes  or  openings  of  the  under  jaw  come 
next  in  order. 

1.  The  yl  is  the  great  hole  for  admitting  the 
lower  maxillary  nerve,  and  correfponding  blood 
veflels,  into  the  hollow  of  the  jaw,  where  paffing 
round  within  its  circle,  the  nerve  gives  branches 
to  the  teeth.  The  fituation  of  this  hole  is  the 
inner  fide,  at  the  point  or  root  where  the  coronoid 
and  condyloid  procefles  part.  Its  paflage  is  de- 
fended by  a  fmall  pike  at  its  entrance,  and  a 
groove  or  furrow  conduces  downwards  to  the  hole. 
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2.  The  id  opening  is  the  mental  hole,  formerly 
noticed  on  the  fide  of  the  chin,  or  about  an  inch 
from  its  point.  Through  this  hole  the  remains 
of  the  former  nerve,  or  what  part  is  not  expended 
on  the  teeth,  paries  out  on  the  chin. 

XCVIII. 

The  furface  of  the  lower  jaw  is  every  where 
remarkably  hard,  and  within  it  has  numerous 
cells.  It  has  alfo  a  canal  below  the  roots  of  the 
teeth,  which  communicates  with  the  maxillary 
ceihs,  at  the  forepart  of  the  bone. 

In  the  foetus  the  lower  jaw  is  compofed  of 
two  pieces  joined  together  in  the  middle  of  i\-.t 
chin  by  the  intervention  of  cartilage,  which  gra- 
dually oflifies,  and  leaves  no  mark  of  divifion. 
The  cavities  of  the  teeth  are  alfo  in  the  fame 
flate  as  in  the  upper  jaw.  Luxation  of  this  part 
is  apt  to  happen  by  opening  the  mouth  too  wide, 
and  occasioning  the  condyles  to  flip  forward  on  the 
zygomatic  procefs. 

:  XCIX.    v  *  ' 

Having  now  examined  the  firfl  divifion  of  the 
body,  or  the  head  in  its  feparate  and  connected 
Itate,  dtfeending  downwards,  we  proceed  to  the 
trunk. 

C. 

The  trunk  is  divided  by  Anatomifls  into  three 
parts,  the  fpine,  pelvis,  and  chefl,  or  thorax^ 
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Spine. 

The  \Jl  or  fpine  is  that  column  which  extends 
from  the  condyles  of  the  occipital  bone,  to  the 
end  of  the  os  coccygis.  Its  name  is  derived  from 
the  projecting  points  of  its  bones,  which  form  a 
continued  ridge,  as  if  but  one  whole.  In  this 
ridge  is  contained  the  fpinal  marrow  protected 
from  injury,  while  the  weight  of  the  head  and 
other  parts  is  at  the  fame  time  thrown  upon  it, 
a  ad  obedient  to  everv  motion  and  flexion  of  the 
body,  it  yields  readily  to  the  weight  and  preflure, 
to  which  it  is  . thus  fubjetled.  Nor  does  this  lafl 
jf.-ierrupt  the  freedom  of  its  motion,  or  weaken  its 
powers  of  affording  fupport.  Equal  to  every 
exertion  required,  it  forms  a  complete  defence  to 
the  delicate  parts  entrufled  to  its  covering. 

CI. 

The  feparate  pieces  of  the  fpine  are  termed 
vertebrce,  from  their  power  of  motion  or  turning. 
They  are  twenty-four  in  number,  and  the  figure 
their  united  mechanifm  difplays,  differs  according 
to  the  particular  point  of  view  in  which  it  is 
taken.  Thus  when  viewed  anteriorly  or  pofte- 
jiovly,  the  column  appears  ftraight,  when  again 
in  a  lateral  direction,  it  feems  curved  ;  fo  as  to 
referable,  in  fome  manner,  the  Italic  letter  S. 
Superiorly  it  is  drawn  backwards  by  mufcles,  and 
formed  into  a  curve  for  fupnorting  the  cefophagus. 
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Trx  its  middle  it  is  alfo  incurvated  backwards  to 
contain  the  heart  and  lungs  ;  afterwards  it  is  bent 
forwards  to  contain  the  abdominal  vifcera;  and 
again  it  goes  backwards  to  enlarge  the  pelvis. 

CIT. 

The  twenty-four  vertebrx  of  the  fpine  have- 
been  arranged  into  three  divifions,  thofe  of  the 
neck,  the  back,  and  loins. 

The  \Jl  are  feven  in  number,  free  and  loofe  in 
their  motions,  fimpler  than  the  reft  in  their  ftruc- 
ture,'and  with  little  or  no  projecting  points. 

The  id  are  twelve  in  number.  They  are  big 
and  flrong,  each  locked  into  its  fellow  by  their 
procelTes  being  laid  over  each  other.  They  arc 
likewife  fteadied  by  their  junction  with  the  ribs* 
which  confiderably  limits  their  motion. 

The  3d  are  five  in  number  j  the  largeft  and 
flrongeft  of  the  whole,  and  iuftaining  the  whole 
prelTure  and  column  of  the  body.  Their  procefTcs 
are  wide  and  difengaged,  which  enables  them  to 
perform  whatever  motion  is  required, 

CIIL 

Befides  this  divifion  into  vertebrae,  the  fpine  ha3  1 
alfo  been  confidered  as  confiding  of  two  pyramids, 
the  upper  and  under  one.  The  upper,  the  longone, . 
h  compofed  of  vertebra:  or  bones,  which  turn  on 
each  other.    The  und;r,  the  fhort  one,  is  com- 
pofed of  falfe  vertebra,  or  bones  which  at  an  early 
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period  of  life,  refemble  the  true  vertebras,  but 
afterwards  grow  together,  fo  as  not  to  contribute 
to  the  motions  of  the  trunk  of  the  body.  Thefe 
pyramids  are  joined  together  by  their  bafes. 

CIV. 

Though  the  regular  vertebrae  of  the  fpine  are 
twenty-four  in  number,  which  they  do  not  ex. 
ceed,  yet  the  proportion  of  them  to  its  feparate 
divifions  fometimes  varies  according  to  the  vary_ 
ing  proportion  of  the  body.  Thus,  where  the 
loins  are  long,  fix  inftead  of  five  vertebrae  may  be- 
long to  them,  and  only  eleven  be  left  for  the  back. 
In  the  fame  way,  where  the  neck  is  (hort,  the 
back  may  come  to  have  thirteen  pieces  ;  and  again, 
if  the  neck  is  long,  it  may  have  eight  pieces,  and 
the  back  but  eleven. 

cv. 

All  the  vertebrie  agree  in  their  general  ftruc- 
ture,  and  as  this  ftru&ure  is  molt  confpicuous 
in  the  largeft,  we  (hall  examine  one  belonging 
to  the  loins. 

Every  vertebra  confifts  of  two  leading  parts,  its 
body  and  its  different  procefies. 

CVI. 

The  body  of  the  vertebrie  is  that  firm  part  for 
giving  fupport  to  the  weight  of  the  body,  with  an 
internal  cavity  for  the  paflage  of  the  fpinal  marrow, 
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with  two  procefles  above  and  below  ;  by  means  of 
which  it  is  articulated  with  the  contiguous  bones, 
with  a  tranfverfe  one  for  the  attachment  of  the 
mufcles,  which  turn  the  fpine  and  a  fpinous  one 
backwards,  forming  the  ridge  which  diftinguifhes 
the  fpine,  and  gives  it  its  name. 

CVII. 

The  xjl  part  of  a  vertebra,  or  the  body,  is  a 
hrge  fpongy  bone,  of  a  convex  fhape  anteriorly, 
and  flattened  on  the  fides.   Behind,  it  forms  fome- 
thing  of  a  femi-circle,  to  give  a  convenient  lodg- 
ment by  its  cavity,  for  the  fpinal  marrow.  The 
covering  of  this  part  is  thin  in  proportion  to  the 
fize  and  fubftance  of  the  bone.    It  is  farther  tipt 
with  a  ring  of  cartilage  above  and  below,  as  a 
means  of  defence,  and  into  the  fpherical  hollow 
of  this  ring  is  received  the  ligament  that  connects 
it,  and  the  two  contiguous  verrebne.    By  this 
ftruclure,  fomething  like  a  ball  and  focket  is 
formed,  though  not  completely.    This  body  forms 
the  principal  part  of  the  vertebra.     It  is  that 
part  which  gives  ftrength  and  motion,  and  its 
ftrenyth  appears  always  proportioned  to  the  weight 
it  receives,  and  the  motion  required  in  it.  Thus 
the  vertebrse  of  the  loins,  as  fupporting  the  whole 
column,  are  largeft  in  fize,  and  poffefs  a  confider- 
able  motion,  and  the  fize  of  the  body  gradually 
lcfiens  in  each  as  they  advance  upwards,  the  body 
of  the  cervical  vertebr?e  being  fmalkft. 
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2.  The  id  pirt  of  each  vertebra  is  its  arti- 
culating procefles,  which  are  a  fmall  oblique  pro- 
jection from  its  body,  having  a  fmooth  furface, 
connecting  them  to  the  articulation  of  the  next 
bone,  which  is  done  by  means  of  a  ligament 
or  tlaftic  joining,  and  next  by  thefe  procefles  in 
the  common  form.  From  their  oblique  fituation, 
thefe  procefles  are  at  times  termed  the  afcending 
and  defcending  oblique  procefles.  Tlie  former 
connecting  the  vertebrce  with  the  one  above,  and 
the  latter  with  the  one  below. 

3.  Its  fpinous  procefles  form  the  3^  part  of 
each  vertebra,  whofe  (harp  edges  projecting  are 
the  ritlge  of  the  back,  and  give  it  its  name* 
They  rife  at  the  meeting  of  the  arch  or  cavity 
for  the  fpinal  marrow  behind,  pointing  from  its 
middle,  and  they  give  attachment  to  the  mufcles 
that  raife  and  extend  the  fpine,  being  powerful 
levers  to  afiift  their  action. 

4.  The  4*h  procefles,  the  tranfverfe  ftand  out 
as  arms  from  the  medullary  cavity,  and  from  their 
fltmtion  with  refpect  to  the  fpine,  are  fo  named* 
Like  the  former  procefles,  their  ufe  is  to  give 
infertion  to  mufcles,  and  to  act  like  levers  in 
allifting  the  fame  purpofe,  by  raifing  and  extend- 
ing the  fpine. 

CVIil. 

Such  is  the  general  form  of  the  vertebrce,  but 
the  peculiarities  attached  to  each  individual  one, 
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fall  to  be  examined  in  the  different  divifions  info 
which  they  have  been  arranged.  Thefe  peculiar- 
ities we  mall  find  adapted  to  their  particular  ufes.- 

CIX. 

The  vertebrae  of  the  loins  are  particularly  dif- 
tmguimed  by  the  largeuefs  and  broadnefs  of  their- 
body,  by  their  fhortnefs  in  refpeCt,  to  the  height 
of  their  body,  by  the  greater  thicknefs  of  their 
intervertebral  fubflance  or  cartilage,  and  by  their 
feveral  procefTts  being  larger,  more  diftindl,  and 
fitter  for  the  purpofes  of  motion, 

ex. 

The  vertebrce  of  the  back  differ  from  the  forme? 
in  the  greater  length  of  their  body,  fhorter  before, 
and  flatter  on  the  fides,  and  more  hollow  behind, 
and  in  the  thinnefs  of  their  outer  cartilage.  Their 
procefles  alfo  are  larger,  and  more  acute.  Their 
fpinous  ridge  is  more  regularly  arranged,  and  their 
tranfverfe  procefles  are  fiiort,  knobby,  and  mere 
reilri&ed  in  their  motions.  Be  fides  which,  they 
are  marked  by  the  impreflions  of  the  ribs. 

CXI. 

The  vertebra:  of  the  neck  are  diftiriguUhed  by 
their  flat  furface  before  and  behind,  and  by  the 
fmalluefs  of  their  body,  which  the  lafl:  of  them 
entirely  wants,  and  which  ths  next  alfo  difplays  of 
an  uncommon  form,  by  their  want  of  a  hollow  for 
the  reception  of  the  intervertebral  fubltance,  and 
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by  fome  of  their  fpinous  and  tranfverfe  proceiTes 
being  divided  or  bifurcated. 

cxir. 

In  ftating  the  ftructure  of  the  vertebne,  it  is  to 
be  obferved  that  their  tranfverfe  proctfles  are 
perforated  for  the  tranfmiflron  of  the  great  verte- 
bral artery  through  them.  The  protection  of  this 
artery  by  fuch  a  channel,  feems  of  great  import- 
ance ;  for  as  there  are  only  two  that  go  to  the  head, 
it  and  the  carotid,  the  former  fupplies  the  place 
of  the  latter,  in  cafes  of  obftruclion  or  difeafe. 

CXI1I. 

The  two  firft  of  the  cervical  vertebrae,  by  differ- 
ing from  all  the  reft  in  their  immediate  connec- 
tion with  the  head,  difplay  alfo  a  difference  of 
ftrufture  for  this  purpofe,  which  claims  a  more 
minute  inveftigation. 

The  \Jl  is  named  Atlas,  as  giving  the  immediate 
fupport  to  the  globe  of  the  head  :  the  2d,  Den- 
tatus,  as  forming  the  axis  on  which  it  moves* 

CXIV. 

The  Atlas  has  no  body,  but  inftead  of  ii  a  fmall 
arch,  and  it  may  be  confcdered  as  little  more  than 
a  fingle  ring,  with  a  flat  furface  backwards,  po- 
liihed  by  the  motion  of  the  tooth-like  procefs  of 
the  next  bone.  It  pofleffes,  however,  the  articu- 
lating proceffes,  and  there  is  a  {harp  point,  rifing 
perpendicularly  upwards  towards  the  occipital 
bone,  to  which  it  is  held  by  a  ftrong  ligament. 
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Upon  either  fide,  where  the  mark  of  the  tooth- 
like procefs  of  the  dentatus  is  confpicuous,  a 
fmall  point  projects,  between  which  the  tranfverfe 
ligament  is  extended,  and  then  it  divides  the  ring 
into  two  openings,  one  giving  lodgement  to  the 
tooth-like  procefs  of  the  dentatus,  the  other  to 
the  fpinal  marrow,  and  the  rupture  of  this  liga- 
ment no  longer  confining  the  tooth-like  procefs,  al- 
lows it  to  injure  the  fpinal  marrow,  and  thus  death 
is  often  produced.  The  only  thick  part  of  the  atlas 
is  its  articulating  procefles,  which  are  in  the  middle 
of  each  fide  of  the  ring,  and  its  oval  fmooth  furface 
is  joined  upwards  to  the  occiput,  and  downwards 
to  the  2d  vertebra.  The  form  of  thefe  procefles  on 
their  upper  divifion  is  oval,  fomewhat  hollow,  and 
alfo  oblique.  By  this  means  a  nodding  motion  of 
the  head  is  only  permitted  by  them,  and  the  rota- 
tory motion  is  made  by  the  conjoined  action  of  the 
head  and  atlas  turning  on  the  tooth-like  procefs  of 
the  dentatus.  The  furface  of  the  atlas  above  is 
fomewhat  hollow,  to  fecure  its  connection  with 
the  head;  and  below  again  it  is  fmooth,  to  facili- 
tate its  motion.  The  hole  or  perforation  of  its 
tranfverfe  procefs  gives  paflage  to  the  vertebral- 
artery  which  makes  an  imprelfion  or  hollow  upou 
the  ring. 

cxv. 

The  2(1  vertebra,  or  the  dentatus,  derives  its 
name  from  the  tooth-like  procefs,  or  projecting 
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point,  on  the  upper  part  of  its  body.  The  figure 
of  its  body  is  conical,  and  this  part  of  it  is  pro- 
portionally longer  than  any  of  the  reft  of  the 
vertebrae,  and  the  opening  through  it  for  tranf- 
mitting  the  fpinal  marrow  is  of  a  triangular  form. 
Its  fpinous  procefs  is  alfo  thLk  and  ftvong,  to  give 
origin  to  the  muicles  which  a  (Tift  in  the  rotation 
and  extenfion  of  the  head,  and  it  is  turned  down- 
wards to  allow  thefe  motions  to  be  more  readily 
performed.  Its  tooth-like  procefs  is  thick,  long, 
and  pointed  ;  and  from  this  point  proceeds  upwards 
tire  ligament  that  ties  it  to  the  hole  of  the  occi- 
pital bone.  Near  its  root  appears  alfo  the  fmooth 
collar  or  neck  on  which  it  turns,  encompaffsd  by 
the  ring  of  the  atlas,  fo  as  to  lock  it  as  it  were 
in  its  place.  On  each  fide  of  the  tooth-like  pro- 
cefs are  fituated  like  moulders,  its  articulating  fur- 
faces. 

cxvi; 

Having  thus  examined  the  general  ftrutture  of 
the  vertebra;,  and  particularly  that  of  the  two 
fir  ft,  we  are  next  led  to  confider  the  common 
opening  they  form  for  the  tranfmifiion  of  the 
fpinal  marrow,  and  its  branches  in  their  diftribu- 
tiou  through  the  body. 

CXVII. 

Spinal  Opening. 
This  opening  is  of  a  nearly  rounded  form,  and 
to  render  its  cavity  fafe  for  the  lodgement  of  thefe 
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delicate  parts,  it  is  every  where  lined  with  ftrong 
coverings.  The  outermoft  enclofes  the  marrow 
by  forming  a  (heath  or  membrane  round  it,  and  it 
makes  alfo  the  flrong  ligament  by  which  the 
feparate  bones  are  connected  to  each  other.  As 
the  medullary  fub (lance  defcends,  it  regularly 
diftributes  branches  to  every  part,  and  from  the 
inter  (lice  of  each  vertebra,  a  branch  or  a  nerve  is 
fent  out  on  each  fide,  which  rating  two  for  each 
of  the  twenty-four  vertebrre,  makes  forty-eight  in 
all,  and  their  paflhge  takes  place  by  an  opening 
through  the  flieath  or  membrane,  when  they  pro- 
ceed under  the  articulating  procefs  at  the  interdict* 
of  the  vertebrae. 

cxvnr. 

Intermediate  or  Inter-  V srtebral  Cartilage. 
The  inter-vertebral  fubltance  is  a  peculiar 
fpecies  of  cartilage,  of  a  foft  pliant  nature,  and 
of  a  particular  folded  ftru&ure,  endued  with 
wonderful  ftrength  and  elafticity.  It  lies  attached 
to  the  forepart  of  each  vertebra,  and  is  confined 
by  means  of  a  connecting  ligament  all  round. 
This  cartilage  yields  exactly  to  the  motions  of  the 
body,  and  returns  on  any  alteration  of  motion 
back  to  its  phce.  By  this  ftruclure  it  is  fitted  for 
allowing  all  the  regular  exertions  of  the  fpine, 
without  injury.  It  endures  compreflion,  and 
yields  under  its  burden ;  fo  that  by  the  continued 
preiTure  on  it  in  the  day,  we  are  an  inch  (horter 
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at  night  than  in  the  morning.  The  fame  remark, 
applies  to  its  change  in  the  progrefs  of  life,  for 
in  age  by  its  yielding,  the  fpine  bends  forwards  \ 
and  at  any  period  by  a  particular  pofition  in- 
creafing  the  prefTure  on  a  particular  part  of  it,  the 
inclination  of  the  fpine  may  be  dire£Ud  that  w  ay  j 
and  even  extended  in  its  effects  to  the  vertebrae 
themfelves.  From  this  caufe  arife  thole  diftortions 
that  happen  in  children  and  young  people  from 
tambouring,  from  difeafe,  confining  to  a  particular 
pofture,  from  carrying  of  children  on  one  arm, 
&C. 

cxix.  m 

Motions  of  the  Spine. 
The  ftru&ure  of  the  fpine  thus  defcribed,"  fits 
it  for  the  various  motions  its  fituation  requires, 
and  the  extent  of  thefe  motions  is  more  or  lefa 
limited  in  different  parts  of  it.  The  greater!  lati- 
tude prevails  in  the  neck,  in  the  back  there  ia 
almofl  none,  and  in  the  loins  it  is  but  confined. 
Jn  the  nc<  alfo  there  is  a  degree  of  turning 
v.  i;;  h  favors  the  motions  of  the  head.  In  the 
back  the  motions  confifi:  chiefly  in  bending  for, 
ward,  but  in  the  loins,  though  limited,  flill  a  ecu-, 
fidcrable  motion  prevails,  and  the  proceflcs  lure 
of  the  vertebra  are  difentangled  and  free,  having 
a  very  great  thicknefs  of  intervertebral  fubftance. 
To  perform  their  motions,  each  of  the  vertebra  is. 
furniftied  with  two  diftinft  joints  \  for,  ij?,  the. 
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the  intervertebral  fubftance  allows  their  motion  to 
a  fufheient  degree  without  interfering  with  each 
other  ;  and  idJy,  their  articulating  proceflcs  are  of 
the  nature  of  a  common  joiut. 

exxx. 

cheji.  ,  '\ 

From  the  fpine  or  back  part  of  the  trunk,  we 
proceed  naturally  to  the  forepart  or  cheft,  the 
connection  between  them  being  formed  by  the 
ribs.  This  part  is  bounded  by  the  fternum  before  > 
by  the  ribs  on  each  fide,  and  the  dorfal  vertebne 
behind.  By  the  ribs  the  figure  of  the  cheft  is. 
moulded,  and  they  form  a  covering  and  defence 
thrown  over  the  lungs,  as  well  as  to  affift  thefe 
organs  by  their  motions  in  the  exercife  of  breath- 
ing. 

CXXXI. 

Ribs. 

Each  rib  is  divided  into  three  parts,  its  bone, 
and  its  two  extremities :  at  the  end  of  its  bone 

towards  the  vertebne  there  is  an  articula»i:;<; 
and  a  knob,  both  to  connect  it  with  the  vertebne; 
at  the  other  extremity  is  a  pointed  cartilage,  which 
is  received  into  a  cartilaginous  focket,  or  hollow 
of  the  fternum. 

exxir. 

Correfponding  to  the  number  of  the  dorfal  ver- 
tebrae, the  ribs  are  twelve  in  number,  though  like 
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them  they  occafionally  vary,  in  fome  cafes  there 
being  thirteen,  and  in  others  only  eleven.  The 
ribs,  like  the  vertebra;,  undergo  alfo  certain  divi- 
(ions;  the  feven  upper  ones  from  their  connection 
with  the  fternum  being  termed  true  ribs,  and  the 
remaining  five  being  named  falfe  ribs,  from  their 
having  no  direct  union  with  the  fternum,  but  by 
means  of  a  feparate  cartilage  to  which  they  are  all 
connected,  except  the  two  laft,  which  poflefs  only 
a  loofe  attachment  to  the  mufcles  of  the  abdomen* 

CXXIII. 

In  their  figure,  the  ribs  difplay  a  convex  form 
externally,  by  which  their  ftrength  is  increafed, 
and  internally,  they  are  fmooth  and  concave, 
having  their  flat  furface  turned  as  a  protection  to 
the  langs.  This  fiatnefs,  however,  is  in  fome  de- 
gree irregular,  and  accommodated  to  the  degrees 
of  elevation  in  the  thorax,  fo  that  it  may  be 
always  preferved  in  its  application  to  the  lungs. 
The  upper  edge  is  alfo  fomething  rounded,  while 
the  under  one  is  more  of  a  {harp  form,  having  a 
groove  within  it,  for  the  intercoftal  artery  and 
nerve,  where  they  run  protected. 

CXXIV. 

In  detailing  its  ftrufture,  each  rib  admits  an 
divlfion,  as  already  noticed,  into  different  parts. 

I.  The  iji  is  the  round  knobby  head  whichil 
connects  it  to  the  fpine,  and  it  is  placed  ia,  th« 
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Interftice  between  the  two  vertebrae,  not  directly 
againft  either. 

2.  The  neck  of  the  rib,  where  it  is  particularly 
fmall  and  round,  placed  immediately  before  the 
head, 

3.  The  tubercle  of  the  rib,  placed  about  an 
inch  from  the  head,  with  a  flat  furface  and  ir- 
regular edge,  to  be  articulated  to  the  tranfverfe 
procefs  of  the  undermoft  of  the  two  vertebnc,  to 
which  the  head  is  joined. 

4.  The  fmall  tubercle  at  the  outerfide  of  the 
former,  for  the  attachment  of  ligaments  and  muf- 
cles  from  thefpine,  which  fix  and  move  the  rib. 

5.  The  angle  of  the  rib,  or  the  boundary  be- 
tween its  round  and  flat  part,  where  the  lateral 
part  of  the  thorax  is  formed. 

cxxv. 

Such  is  the  general  ftruclure  of  the  ribs,  but 
certain  peculiarities  attend  individual  ones.  Thus 
the  fize  and  length  of  the  ribs  fuffers  a  gradual 
decreafe  from  the  firft  to  la  ft,  and  thus  a  fmall 
opening  only  takes  place  at  the  top  of  the  thorax, 
while  the  lower  opening  equals  the  diameter  of  the 
abdomen.  The  iji  rib  is  the  moft  crooked,  the 
id  is  rounded  in  the  fame  manner,  and  the  nth 
and  12th  are  exceedingly  fmall  and  delicate.  The 
heads  alfo  of  the  firft  and  two  laft  are  rounder 
than  any  of  the  others. 
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Cartilage  of  the  Ribs* 
Like  the  ribs  themfelves,  their  cartilages  become 
alfo  gradually  larger,  but  contrary  to  what  happens 
in  the  ribs,  they  approach  nearer  to  each  other 
in  their  defcent.  They  form  the  edge  of  that 
cavity,  over  which  the  diaphragm  has  its  principal 
attachment,  and  make  tlte  divifion  between  the 
chefl  and  belly.  Like  the  ribs,  the  cartilages  are 
flat  in  their  outer  and  inner  furfaces,  and  fmooth 
where  ther  are  oppofed  to  the  lung?.  In  their  con- 
nection with  the  fternum,  the  cartilage  of  the  3^  rib 
is  the  only  one  directly  united,  thofe  of  the  ijl  and 
2d  ribs  defcend  to  touch  it,  and  thofe  of  the  /\tht 
5M,  and  6th.  rife  up  in  proportion  to  their  dif- 
tance  from  the  central  point.  Each  of  the  firfl: 
five  ribs  have  feparate  cartilages,  the  Sth,  yth,  and 
10th  have  theirs  connected  with  the  cartilr.ge  of 
the  Jtht  and  the  two  lad  ribs  are  unconnected, 
and  lie  loofe  among  the  mufcles. 

cxxvir. 

Thus,  bv  the  peculiar  junction  of  the  ribs  to 
the  vertebra;,  and  their  playing  on  a  foft  fubftance, 
is  attrition  fcorh  their  conftant  motion  guarded, 
againft.    The  tubercle  alfo  of  the  ribs,  comes  to 
be  more  fupported  by  being  joined  to  the  tranf-- 
veifc  prorefTes,  and  this  junction  adds  alfo  to  its- 
fecurity,  hinders  the  head  of  the  rib  from  ftarting. 
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out,  and  regulates  its  motion,  by  only  admitting 
that  kind  of  rolling  motion,  which  the  ribs  pofiefs 
in  refpiration.  By  the  greater  thicknefs  of  the 
dorfal  vertebra?,  and  confequently,  diftance  of 
♦heir  tranfverfe  procefles,  a  greater  motion  of  the 
lower  ribs  than  of  the  upper  takes  place,  while 
from  the  elaftic  nature  of  the  cartilages,  they 
are  alfo  mechanically  puttied  back  ;  fo  that  after 
death,  the  body  is  always  in  a  date  of  expiration. 

cxxvur. 

Breajl  Botte  {Sternum). 
From  the  ribs  or  fides  of  the  cheft,  we  pro- 
ceed to  the  forepart  of  the  fternum.  It  is  a  long 
fquare  bone  lying  over  the  heart,  and  forming 
a  defence  to  it,  while  nt  the  fame  time  it  com- 
pletes the  cavity  of  the  cheft,  and  regulates  by 
its  fupport  of  the  clavicles,  the  motions  of  the 
fhoulders. 

CXXIX. 

This  bone  varies  in  its  ftrufture  more  than 
mod  others  at  different  periods  of  life.  In  the 
foetus  it  is  compofed  of  feven  or  eight  pieces, 
which  gradually  unite,  and  in  age  form  but  one. 
At  manhood  it  confifts  of  three  pieces,  one  of 
which  is  cartilaginous,  and  it  remains  fo  till  a 
very  advanced  period.  It  is  in  this  ftate  we  are  to 
confider  it  when  its  three  different  pieces  are 
united  by  cartilage. 
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The  upper  or  ijl  piece  of  the  fternum  is  of  a 
fomewhat  triangular  fhape,  with  its  point  placed 
downwards,  and  its  bafe  above  fomewhat  hol- 
lowed for  receiving  internally  the.  root  of  the 
trachea,  and  on  each  of  its  upper  corners  appears 
the  hollow  for  the  feat  of  the  clavicles.  Its  fides 
again  are  occupied  by  giving  inftrtion  to  the 
cartilages  of  the  ribs.  Thus  in  its  ftru&ure  it  is 
thick  and  broad  above,  and  thin  and  narrow 
below,  with  its  outer  furface  flat,  and  its  inner 
(lightly  hollowed. 

The  2d  piece  of  the  fternum  is  fquare  in  its 
form,  and  larger  than  the  former,"fo  that  on  its 
fides  its  receives  no  lefs  than  the  infertion  of  eight 
ribs,  there  being  upon  it  five  diftinct  pits  or  in- 
dentations, and  three  joined  by  cartilage  into  one. 

The  3^  piece  cf  the  fternum  is  properly  a  car- 
tilaginous appendage  to  the  bone,  and  continues 
fo  during  the  whole  of  -life.  From  its  pointed 
extremity  it  is  named  the  Xiphoid,  or  fword-like 
cartilage.  The  variations  of  its  form  are  con- 
fiderable  in  different  fubjects,  for  in  (lend  of  the 
common  form,  it  is  fomttimes  narrow  like  the 
point  of  a  fnv'l  fword,  or  turned  obliquely  to  one 
fide,  or  forwards  or  backwards,  forked  at  the  point, 
or  perforated  at  the  middle.  Where  thefe  varia- 
tions occalion  it  to  project  much  in  any  dire&ioti 
different  from  the  common  one,  it  is  attended 
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with  bad  confequences,  and  in  one  inflance  the 
projection  is  mentioned  as  having  extended  to  the 
navel.  The  point  of  this  cartilage  gives  alfo  a 
firm  origin  and  fupport  to  the  abdominal  mufcles* 

cxxxi.     !■  '/  r, 

Baf.n  {Pelvis). 
To  finifh  the  defcription  of  the  trunk,  it  re- 
mains to  examine  the  bafin  or  pelvis,  being  that 
djytiion  which  fupports  the  other  parts,  and  con- 
necl 5  them  with  the  lower  extremities.  It  may  be 
ccmfidered  as  a  ftrong,  wide,  bony  arch,  forming 
the  fixed  point  for  moft  of  the  important  motions 
of  the  body. 

CXXXII. 

The  pelvis  bar,  been  fo  named  from  its  figure 
o.t  refemblance  to  a  bafin,  though  its  figure  varies 
fomewbat  in  different  individuals,  and  it  has  been 
occasionally  confidered  as  oval,  eliptic,  and  tri- 
angular. In  the  foetus  and  child  it  confilts  of  a 
number  of  pieces,  which  in  the  adult  are  reduced 
to  four, — the  two  ofla  inuomiiiata,  the  facrum, 
and  coccyx.  The  two  fir  it  forming  it  anteriorly, 
and  the  two  lad  compofmg  it  behind. 

cxxxm. 

The  Sacred  Bone  (Os  Sacrum). 
The  os  facrum,  dillinguiihed  alfo  by  the  name 
of  baliiais,  forms  with  its  appendage  or  the  os 
coccvgis,  the  column  of  the  falfe  vertebrae;  the 
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bafe  of  which  is  connected  to  the  bafe  of  the 
true  vertebrse,  which  is  confidered  as  terminating 
at  the  loins.  The  facrum  therefore  is  originally 
a  number  of  diftincT  vertebra  loll  in  the  adult,  but 
ftill  vifible  by  the  marks  or  lines  of  their  former 
reparation,  which  wanting  now  the  characler  and 
motion  of  vertebne,  are  no  longer  entitled  to 
the  nnme.  In  the  fame  manner  as  the  other 
vertebrae,  they  pofiefs  alfo  holes  for  the  tranf- 
miffion  of  nerves  •,  and  their  rough  and  irregular 
furface  on  the  back  correfponds  to  the  fpinous 
proctffes  of  the  other  vertebrae. 

CXXX1V. 

In  its  fhape,  the  facrum  is  triangular,  with  its 
bafe  attached  to  the  fpine.  Its  anterior  furface  is 
concave  for  enlarging  the  capacity  of  the  pelvis, 
and  fmooth  and  flat,  to  permit  the  head  of  the 
child  to  pafs  without  injury.  Its  pofterior  furface 
is  rough,  irregular,  and  fpinous,  for  the  attach- 
ment of  large  mufcles  to  give  figure  and  ftrength 
to  thefe  parts.  With  this  figure,  the  facrum  in 
proportion  to  its  size  is  the  lighteft  bone  in  the 
body,  and  the  moft  fpongy  and  cavernous  in  its 
texture.  Hence  it  repjiiires  the  ftrong  covering  of 
ligaments  and  mufcles  to  defend  it  from  injury. 

exxxv. 

Like  the  other  vertebra?,  the  facrum  pofltfTes  a 
triangular  cavity,  which  is  a  continuation  of  the 
medullary  openings  and  this  cavity  contains  the 
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termination  of  the  fpinal  marrow;  which,  from  - 
b^ing  here  branched  out  in  a  particular  manner, 
is  termed  the  cauda  equina.  The  nerves  arifing 
from  it  pafs  through  the  great  holes  on  the  fore- 
part of  the  bone,  and  the  three  firft  of  thefe  holes 
give  exit  to  the  branches  which  with  the  lift  of  the 
loins  compofe  the  facrofciatic  nerve  that  fupplies 
the  lower  extremities,  and  is  the  largeft  in  the 
body  :  while  the  two  lower  holes  are  occupied  by 
the  nerves  that  fupply  the  pelvis. 

The  holes  on  fife  back  of  the  facrum  give  alfo 
paffage  to  the  fmall  nerves  of  the  hip  and  loins, 
though  their  opening  is  too  confiderable  for  this 
purpofe  alone. 

CXXXVI. 

This  bone  forms  a  connection  at  every  point 
of  its  edge  with  other  bones.  Above  it  is  joined 
to  the  la  ft  vertebra  of  the  loins,  and  the  projection 
formed  by  thefe  two  anteriorly,  is  termed  the 
promontory  of  the  os  facrum;  below,  it  is  at- 
tached to  the  coccyx  by  a  fort  of  joint,  moveable 
in  men  till  20,  and  in  women  till  after  40.  On 
each  fide  it  receives  the  deep  indented  rough  fur- 
face  of  the  haunch  bone  into  its  own  furface,  and 
this  junction  is  rendered  ftrong  and  immoveable 
by  the  attachment  of  ftrong  ligaments  and  mufeless 

CXXXVII. 
Rump  Bone  (Os  Coccygis). 

The  os  coccygis,  or  continuation  of  the  (acrum, 
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is  fo  named  from  its  rcfembhmce  to  the  beak  of 
a  cuckoo,  and  forms  an  acute  point  for  the 
termination  of  the  fpine.  At  birth  it  is  entirely 
-cartilaginous;  in  the  progrefs  of  childhood  it  is 
gradually  forming  into  bone,  and  between  its 
feparate  pieces  the  interpofed  cartilage  continues 
long  vifible,  and  allows  a  degree  of  motion  par- 
ticularly between  the  firft  and  fecond  piece.  In 
its  figure,  this  bone  is  roundifli  or  broad,  and  flat 
above,  and  tapering  below.  Behind  it  is  convex, 
and  forms  a  curve  forwards  which  fupports  the 
end  of  ihe  rectum,  and  contracts  the  lower  part 
of  the  pelvis.  It  confifts  of  four  diftint~t  pieces  in 
young  fubje&s,  though  they  are  fometimes  re- 
duced to  three,  and  one  of  them  is  confidercd  as 
belonging  to  the  facrum.  It  pcflefles  no  cavity, 
nor  does  it  tranfmit  any  nerve  or  veflel. 

CXXXVIII. 
Namelefs  Bones  {Ojfa  Innovunata). 

The  ofla  innominata,  or  namdefs  bones,  fo 
termed  from  their  irregular  fhape,  fill  up  the 
fides  and  forepart  of  the  pelvis.  In  the  child 
they  form  three  diftinct  parts,  and  this  diftinc- 
tion  is  generally  preferved  in  their  defcription. 
Thefe  parts  are  the  ilium,  ifchium,  and  pubes. 

CXXXIX. 
Haunch  Bone  [Os  Ilium). 

The  ilium  or  haunch  bone  conftitutes  the  upper 
and  largefl:  part  of  each  os  innominatum,  and 
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fpreads  cut  to  ' r. ;Ii : t  in  fupporting  the  contents  of 
the  abdomen.  On  it  alio  lie  tlie  thong  mufcles  * 
of  the  thigh,  and  it  forms  the  rounding  of  the 
haunch.  Jt  is  divided  into  two  principal  parrs, 
the  flat  upper  part  gamed  its  ala,  and  the  lev 
rounder  part  termed  its  body. 

CXL. 

The  ala  or  wing  is  diflinguifhed  into  feveral 
different  parts,  for 

1.  Its  whole  circle  is  edged  with  a  firm  ridge 
of  bone,  which  originally  in  the  child  is  a  diftin6fc 
cartilage.  This  ridge  is  termed  the  fpine,  and 
gives  attachment  to  the  lower  oblique  and  tranf- 
verfe  abdominal  mufcles. 

2.  Its  fpinous  procefles,  which  are  four  abrupt 
points,  two  at  its  fore  and  two  at  its  back 
part,  the  former  give  attachment  to  the  reclus 
mufcle  of  the  thigh,  and  to  the  glutxus  mufcle ; 
the  latter  are  lefs  coufiderable,  confiding  merely 
of  two  rough  projecting  points  near  its  articula- 
tion with  the  facrum,  which  ferve  partly  for  the 
origin  of  mufcles,  and  partly  to  give  a  firm  infer- 
tion  to  the  ligaments  which  fix  this  joint. 

CXLL 

The  back  of  this  bone  is  covered  by  the  great 
glutei  mufcles,  and  the  costa  or  inner  concave 
furface  gives  origin  to  the  internal  iliac  mufcl^. 
The  furface  of  this  bone  is  broad  and  rough ;  and 
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in  the  form  of  its  connexion  with  the  facrum, 
it  is  impofhble  that  motion  can  take  place. 

The  namelefs  or  acute  line,  winch  runs  upon 
the  internal  furface  of  the  bone,  divides  the  ala  or 
wing  from  the  fockct,  or  forms  the  later  1  part 
of  the  brim  of  the  pelvis,  and  the  line  of  divi- 
fion  between  it  and  the  abdomen. 

cxlii. 

Hjp  Bone  {Os  Ifchium). 
The  ilchium,  or  hip  bone,  is  the  lowcfl  pntt 
d  the  pelvis,  and  is  placed  perpendicularly  under 
the  os  ilium.  It  is  the  part  on  which  we  fit,  aid 
forms  the  largeft  fnare  of  the  fockct  fur  the  head 
or  the  thigh  bone.  The  figure  of  this  bone  is 
Irregular;  and  it  is  divided  into  three  parts  into 
the  hoc'yj  the  bump  or  tuberosity,  and  the  ramus 
or  branch. 

The  body,  or  th*  upper  thick  part,  forms  near 
one  half  ol  the  fr.cket  for  the  thigh  bone,  from  its 
upper  part  it  fends  backwards  the  fpinous  procefs 
.for  the  attachment  of  mufcles  and  the  facrosciatic 
Up  imenL 

'I  he  tuberofity,  or  round  knob,  is  that  part  on 
which  the  body  refts  in  fitting.  It  is  remarkable 
as  giVing  attachment  to  the  inferior  facrofciatic 
ligament,  and  to  the  greater  part  of  the  flexor 
mufcles  of  the  leg.  This  bone  forms  a'fo  a  mark 
for  the  furgeon  in  dire&ing  his  incifion  in  litho. 
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fomy,  by  making  it  in  the  middle  between  the 
anus  and  this  bone. 

The  branch  or  ramus  of  the  ifchium  goes  ob- 
liquely upwatds  and  forwards  to  be  connected 
with  the  pubis.  Its  edges,  from  being  turned 
a  little  forwards  and  backwards,  form  the  one 
the  arch  of  the  pubis ;  and  the  ether,  the  thyroid 
hole.  This  part  alfo  gives  attachment  to  a  num- 
ber of  mufclcs. 

CXLIIL 
Share  Bine  {Os  Pubis). 
The  os  pubis,  or  fliare  bone,  is  the  fmalleft 
divifion  of  the  innominatum.  It  takes  its  name 
from  being  covered  with  the  mons  veneris,  the  hair 
on  which  part  marks  the  age  of  puberty.  It 
forms  on  each  fide  the  anterior  portion  of  the 
pelvis,  and  is  diftmguifiied  into  its  body,  its 
angle,  and  its  branches.  Its  body,  or  fuperior 
parti  is  thick,  ftrong,  and  forms  the  upper  and 
forepart  of  the  acetabulum.  Its  part  of  the 
fpeket  is  both  fmall  and  flvallow,  but  the  bone 
grows  broad  and  flat  as  it  approaches  the  fymphy- 
fis.  Over  the  middle  of  the  bone  pafs  out  of  the 
pelvis,  the  iliac  and  pfoas  mufcles,  flattening  its 
furface  where  they  run.  The  angle,  or  fymphyfis, 
is  that  part  of  the  pubes  where,  by  the  interven- 
tion of  a  cartilage,  its  portions  fiom  each  innomi- 
iiatum are  joined,  or  conftitute  what  is  called  its 
arch.    At  the  very  fpot  of  the  joining,  as  the 
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bones  rife  a  little  higher,  this  is  termed  the  crefl 
of  the  pubes,  and  from  it  the  fmall  pyramidal 
mufcles  pf  the  abdomen  rife.  The  branch  or 
ramus  of  the  pubes  is  that  part  which,  with  the 
branch  of  the  ifchium,  compofes  the  foramen 
ovale,  or  edge  of  the  thyroid  hole. 

CXL1V. 
Extremities. 

From  the  trunk  which  we  have  now  examined, 
we  are  led  to  the  remaining  part  of  the  flructure, 
the  extremities.  They  are  divided  into  the  fupe- 
Tior  and  inferior;  the  latter  of  which,  as  being 
connected  with  the  pelvis,  we  (hall  firft  defcribe. 

CXLV. 

Inferior. 

The  inferior  extremities  are  compofed  of  the 
thighs,  legs,  and  feet. 

CXLVI. 
Thigh  (Fnnur). 

The  thigh  bone  is  the  longed  in  the  body,  and 
the  thickeft  and  ftrongeft  of  the  cylindrical  bones.. 
It  fupports  the  whole  weight  of  the  trunk,  and 
that  chieily  on  its  head,  though  placed  in  an 
apparently  unfavorable  direction  for  this  purpoft. 
Indeed  one  thigh  bone  frequently  does  this  itfelf. 
The  thigh  bone  is  very  regular  in  its  ftrufture. 
It  is  divided  into 

t.  Its  body,  very  thick,  bent  forwards,  and  of 
n  roundifli  form  above,  but  fomewhat  triangular 
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about  its  middle.  By  this  bending,  greater  power 
is  given  to  the  action  of  the  mufcles.  It  is  the 
effect  of  original  formation  for  this  purpofe,  and 
it  takes  place  in  various  degrees  in  different  per- 
fons. 

2.  Its  head  or  ball,  which  is  fmcoth,  covered 
with  cartilage,  and  forming  almoll  two  thirds  of 
a  fphere.  It  is  received  into  the  deep  focket 
formed  by  the  acetablum  of  the  os  innominatum  ; 
and  to  render  its  joint  ftronger,  its  focket  is 
both  tipped  with  cartilage,  and  the  joint  is  alfo 
ftrengthened  by  the  round  ligament,  which  {hews 
a  rough  pit,  at  the  under  and  inner  part  of  the 
ball. 

3.  The  neck,  which  is  much  longer  than  that 
of  any  other  bone,  being  an  inch  and  half  in 
length,  and  palling  obliquely  downwards  and  out- 

from  the  ball,  to  allow  a  free  motion  of 
the  body  of  the  bone  in  various  directions;  and, 
by  its  length,  its  head  is  more  fully  fixed  in  its 
focket;  and,  by  its  width,  its  motions  are  allowed 
to  be  free  and  unembarralled  by  the  pelvis.  The 
trochanters  placed  on  the  neck,  are  the  largeft  pro- 
ceffes  in  the  body  for  the  infertion  of  mufcles, 
receiving  their  name  from  their  office  of  turning 
the  thigh.  The  fir  ft  of  them,  placed  at  the  outer 
part  of  the  neck,  is  that  great  bump  fo  plainly 
felt  by  applying  the  hand  on  the  haunch;  and 
fcrves  for  the  infertion  of  the  glutsei,  and  all  the 
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Jarge  mufcles  that  ferve  for  the  outward  motion 
of  the  thigh.  The  fecond  arifes  on  the  inner  fide 
of  the  bone,  lower  than  the  former,  and  ferves 
for  the  infertion  of  the  flexor  mufcles  of  the  thigh, 
or  thofe  that  bend  it  towards  the  body.  Between 
•  the  two  trochanters  is  a  rough  line  for  the  infertion 
of  the  capfular  ligament,  being  the  commence- 
ment of  the  next  part,  the  linea  afpera. 

4.  The  linea  afpera,  or  ragged  ridge  on  the 
back  of  the  bone,  extends  to  its  lower  part,  and 
gives  attachment  to  numerous  mufcles  which  pafs 
from  the  pelvis  to  the  thigh,  and  from  the  thigh 
to  the  leg.  This  line  is  fmgle  in  the  middle,  and 
is  forked  at  each  end,  as  it  pafles  to  the  condyles. 

5.  The  condyles  are  the  two  bumps  into  which 
the  bone  fwells  at  its  lower  part  •,  they  are  divided 
into  the  internal  and  external  condyles.  The  in- 
ternal is  larger  and  deeper  than  the  external, 
to  compenfate  for  the  obliquity  of  the  thigh,  and 
to  give  lefs  obliquity  to  the  leg.  Betwixt  the 
condyles  is  placed  the  cartilaginous  pulley  at  the 
forepart  of  the  bone,  With  its  cuter  furface  higher 
than  its  inner  one,  to  be  adapted  to  the  motion 
of  the  patella.  On  the  back  part,  between  the 
condyles,  is  Gruated  a  deep  notch,  which  contains 
the  great  veflels  and  nerve  of  the  leg.  Below  the 
middle  of  the  bone  there  is  a  paflage  for  the 
medullary  veflels,  and  fmall  arteries  enter  through 
its  porous  extremities. 
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On  this  ftruc"Uire  of  the  thigh  bone,  It  may  be 
obferved  that  the  iecurity  of  its  joint  is  particu- 
larly guarded  by  the  deepnefs  of  its  focket ;  and 
the  neck  (lands  wide  in  order  to  allow  a  free 
motion  of  the  joint.  The  trochanters  are  next 
formed  large,  that  they  may  give  a  proper  mtertion 
to  the  mufcles.  The  body  of  the  bone  is  thick 
and  ftrong,  capable  both  of  fupporting  weight, 
and  bearing  the  aclion  of  the  mufcul ar  powers 
applied  to  it.  By  the  fwelling  of  the  condyles,  a 
broad  furface  is  afforded  for  its  junction  with  the 
knee.- 

cxlvih. 

Leg. 

The  leg  is  compofed  of  three  bones,  the  tibia, 
fibula,  and  patella. 

Tibia. 

The  tibia  is  fituated  at  the  inner  part  of  the 
Kg,  and  derives  its  name  from  its  refemblance  to 
a  trumpet,  expanded  at  top,  and  circular  below. 
Its  junction  with  the  thigh  is  peculiar,  its  bone 
being  merely  appended  to  the  former,  ami  fecured. 
by  ligaments,  the  number  of  which  expofes  it  to 
dii^afe. 

The  tibia  is  divided  into 

i.  Its  upper  end,  forming  a  large  head,  which 
is  thick  and  fpongy,  and  is  divided  on  its  upper  fur- 
face  into  two  fuperlkial  cavities,  which  are  impreft 
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as  it  were  by  the  condyles  of  the  thigh  bone.  Be- 
tween thefe  cavities  there  rifts  a  rough  protu- 
berance or  high  ridge,  pitted  on  its  fore  and 
back  part  for  the  attachment  of  the  anterior  and 
poftevior  crucial  ligaments.  On  the  upper  and 
fore  part,  there  is  alfo  a  tubercle  for  the  infertion 
of  the  lower  tendon  or  ligament  of  the  patella. 
In  addition  to  this,  there  is  alfo  obfervable,  under 
the  outer  edge  of  the  head  of  the  bone,  a  car- 
tilaginous or  articulating  furface,  like  a  flight 
dimple  for  the  connexion  of  the  thigh  bone  with 
the  head  of  the  fibula  ;  and  this  connexion  is  of 
the  flightefl  kind,  being  merely  laid  upon  it. 

2.  The  body  of  the  tibia  difplays  a  triangular 
form,  and  its  acute  angles  run  along  its  whole 
extent.  The  anterior  angle,  called  the  fpine  or 
fhin,  is  a  little  waved,  and  extends  from  the 
tubercle  to  the  inner  ancle  ;  and  at  the  head  of 
this  ridge  is  fituated  that  tuberosity,  into  which 
is  inferted  the  ligament  of  the  patella.  Through 
its  whole  extent,  this  line  can  be  traced  through- 
the  intermediate  fubflancc.  The  id  angle  is 
turned  direclly  backwards,  and  is  lets  acute  than 
the  former;  and  the  one  is  turned  towards 
the  fibula,  to  receive  the  intcroiTeous  membrane 
that  connects  the  two  bones. 

3.  The  under  head  of  the  tibia  forms  the  prin- 
cipal fhare  of  the  ankle  joint.  It  is  fmaller  than 
the  upper  head,  correfponding  to  the  different  iize 
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of  the  two  joints  of  the  knee  and  ancle.  Its 
projecting  or  pointed  part  conltitutes  the  inner 
anci?,  and  the  outer  ancle  is  compofed  by  the 
lower  end  of  the  fibula  applied  upon  a  hollow  or 
femilunar  cavity  of  the  tibia  formed  to  receive  it. 
The  front  of  the  tibia  forming  the  inner  ancle, 
even  protrudes  beyond  the  joint,  and  ferves  in  a 
certain  degree  as  a  guard  to  it. 

CXLIX. 

The  tibia  is  one  of  the  largeft  and  ftrongeft 
bones  in  the  body,  and  i3  neceflarily  fo,  in  order 
to  fupport  its  whole  weighc,  which  it  does  with- 
out any  affiftance  from  the  contiguous  bone  or 
fibula.  Externally,  its  fubftance  is  thick,  and  its 
plates  are  firm  and  ftrong.  Internally,  it  is  ca- 
vernous and  cancellated.  It  derives  alfo  additional 
flrength,  both  from  its  general  form,  as  well  as 
from  its  ridges.  Its  ancle  procefTes  are  fo  directed 
as  to  give  an  obliquity  to  the  foot,  a  circumltance 
much  fludied  both  in  the  fituation  of  the  bone 
here,  as  well  as  the  foft  parts. 

CL. 

Fibula. 

The  fibula  may  be  confidered  as  an-  appendage 
to  the  tibia,  chiefly  for  the  purpofe  of  forming 
the  ancle  joint.  It  is  a  long  llender  bone,  the 
molt  fo  of  any  in  the  body,  and  is  a  ufeful  fup- 
port to  the  tibia  in  cafes  of  its  fra&ure  or  difeafe, 
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The  fibula  in  its  fhape  is  triangular,  and  has  tw3 
knots,  one  at  each  extremity.  The  upper  one, 
or  the  loofe  head,  has  a  fuperficial  fmooth  cavity 
towards  its  inner  fide,  to  be  articulated  with  the 
tibia,  where  it  is  tied  by  ligaments  of  fuch 
ftrength,  as  to  allow  very  little  motion  ;  and  in 
this  way  is  its  want  of  ftrength,  in  its  connexion 
with  the  bone,  compenfated  by  its  clofe  circunv 
junttion  with  ligaments. 

Its  under  knob,  or  head,  is  chiefly  employed 
in  making  the  outerpart  of  the  ankle  joined  with 
the  end  of  the  tibia.  On  the  inner  fide  it  is 
enabled  to  form  fuch  a  connexion  with  the  bones 
of  the  foot,  that  a  complete  hinge  is  compofed, 
firm  and  flrong,  and  capable  of  every  motion. 
Thus  the  fibula  forms  a  neceffary  addition  to  the 
leg  by  giving  additional  ftrength  to  the  tibia,  by 
allowing  a  more  extenfive  infertion  of  its  mufcles, 
and  fupporting  the  tibia  when  affected  by  difeafe. 
Its  chief  ufe  however  is,  the  (hare  it  pofTelTcs  in 
the  formation  of  the  ancle. 

CLT. 

Knee- Pat!  {Patella). 
The  patella  or  knee-pan,  completes  the  ftruc- 
ture  of  the  leg.  It  is  of  a  triangular  fiat  fhape, 
the  anterior  furface  of  which  is  convex,  and  per- 
forated by  numerous  holes  for  the  infertion  of 
tendons  and  ligaments  which  cover  it.  The  pcfte- 
rior  furface  is  fmooth,  and  divided  by  a  longitudinal 
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prominent  rklge  into  two  cavities.  Into  the  upper 
point  of  the  patella  or  bafis  of  its  triangle,  is 
inferted  the  four  great  mufcles  that  extend  the 
leg.  The  lower  extremity  of  the  patella  is  tied 
down  by  a  ligament  attached  to  the  tubercle  of 
the  tibia  immediately  under  the  knee,  and  by 
■which  it  is  fo  firmly  reftricled  as  to  appear  but 
a  part  of  the  tibin. 

The  ufe  of  the  patella  is  chiefly  to  extend  the 
power  of  the  mufcles  of  the  leg,  by  moving  their 
direction  farther  from  the  centre  of  motion  in 
the  manner  of  a  pulley.  Thus  when  the  knee  is 
at  reit,  the  patella  finks  down  into  the  hollow  of 
it  i  and  when  the  mufcles  begin  to  act,  it  gra- 
dually riles  up  fo  as  to  increafe  their  power.  It 
alfo  ferves  to  defend  the  articulation  of  the  knee 
from  external  injury. 

CLII. 

InJIep  (Tiirft/j). 
The  tnrfus  or  inftep,  is  compofed  of  feven 
bones,  by  which  is  formed  an  arch,  poflcfied  of  a 
proper  firmnefs  and  elafticity  to  fupport  the  body. 
Theft  properties  it  derives  from  the  number  of 
pieces  of  which  it  is  compofed,  and  from  the 
ftroug  junction  of  thefe  pieces  by  proper  liga- 
ments. 

The  firft  bone  of  the  tarfus  is  termed  the 
aftragulus,  which,  by  its  union  with  the  bones 
of  the  leg,  forms  the  joint  of  the  ancle. 
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The  id  is  the  heel  bone,  (Oj  Calcut)  or  end 
of  the  arch  that  fupports  the  body. 

The  is  the  boat-like  bone,  (Os  Naviculare>) 
which  connects  the  three  fmall  bones  with  the 
firft. 

The  4th  is  the  cuboid  or  cubical  bone,  (Oj* 
Cuboides,)  that  joins  alfo  the  fmall  bones  to  the 
heel  bone. 

The  remainder  are  the  fmall  bones  themfelves, 
of  a  wedge-like  fhape,  termed  therefore  cunei- 
form, immediately  occupying  the  feat  of  the  fhoe- 
buckle,  and  giving  attachment  to  the  next  divi- 
fion  of  the  foot,  or  metatarfal  bones. 

CLIII. 

Jjfiragulus* 

In  describing  the  tarfal  bones,  the  aftrngulus 
is  the  moft  important.  Its  fmooth  head  is  received 
into  the  fcaphoid  cavity  of  the  tibia;  and  by  its 
connexion  it  forms  a  pulley  poffeffing  an  extenfive 
motion. 

This  motion,  however,  is  only  forwards  and 
backwards,  and  it  is  facilitated  by  the  fmooth 
arched  furface  of  the  bone,  covered  with  cartilage 
and  lubricated.  The  fides  of  the  bone  are  alfo 
plain,  fmooth,  and  covered  with  cartilage.  Its 
under  part  con  fids  of  a  deep  folia  or  depreffion, 
which  divides  it  into  an  anterior  and  pofterior 
articulating  furface.    The  latter  of  thefe  is  large 
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and  concave,  and  by  it,  it  is  connected  with  the 
upper  and  middle  part  of  the  os  calcis. 

The  former  is  irregular  and  convex,  where  it 
plays  upon  two  fmooth  cavities  at  the  inner  and 
forepart  of  the  os  calcis,  and  upon  a  cartilaginous 
ligament,  extended  between  it  and  the  os  navicu- 
lare. 

CLIV. 

Heel  Bone  (Os  Caleb). 
The  heel  bone,  or  os  calcis,  is  large  and  ir- 
regular, and  is  the  end  of  the  arch  of  the  foot. 
From  the  rough  point  of  it,  on  which  we  (land, 
proceeds  the  tendon  Achillis;  and  by  this  rough- 
nefs,  a  firm  infertion  is  given  to  it.  Next  to  this 
point  of  infertion  of  the  tendon,  is  its  irregular 
articulating  furface  for  its  connexion  with  the 
aftragulus.  A  articulating  furface,  or  pofte- 
rior  prominence,  attaches  it  to  the  os  naviculare  ; 
and  a  fort  of  arch,  or  large  cavity  downwards, 
gives  paflage  to  the  tendons  of  the  long  flexors 
of  the  toes,  and  to  the  veiTtls  and  nerves  of  the 
fole  of  the  foot. 

CLV. 

Boat-tike  Bone  (Os  Naviculare). 
The  boat-like  bone,  or  os  naviculare,  is  fituated 

■ 

at  the  fore  part  of  the.  aftragulus,  and  inner  part 
of  the  foot.  It  is  a  flattened  circular  body,  with 
rifing  borders,  and  its  pofterior  furface  receives 
the  head  of  the  aftragulus  in  the  manner  of  ball 
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and  focket.  Its  anterior  convex  part  receives  tfier 
three  cuneiform  bones,  and  is  divided  as  it  were 
into  three  articular  furfaces  for  this  purpofe. 

CLVI. 

Wedge- like  Bones  (Ofa  Cuneifonnia). 
The  weuge  fhaped  bones,  or  ofla  cuneiformia, 
form  the  fore  part  of  the  tarfus,  and  are  placed  at 
the  inner  fide  of  the  cuboid  bone.  They  are  laid 
to  each  other  like  the  Hones  of  an  arch.  Their 
Upper  part  1a  flit  where  they  are  covered  with 
ligaments,  while  their  under  part  is  irregular  for 
the  attachment  of  rouicles  and  llrong  ligaments 
lying  in  the  fole.  Of  the  three  boiKs,  the  lead 
is  placed  in  the  middle,  the  largeft  is  appended 
to  th^  great  toe,  and  the  middle  fized  cne  is 
appended  to  the  metatarfal  bone  of  the  third  toe, 
and  joins  alfo  the  os  cuboides. 

CLVII. 

^Cuboid  Bone  [Os  Cuboides). 
The  cubical  bone,  or  os  cuboides,  place?!  at  the 
fore  and  outer  part  of  the  tarfus,  is  next  in  fize  to 
the  aftragulus.  It  joins  the  la  ft  cuneiform  bone 
and  the  os  calcis,  between  which  it  is  wedged,  and 
forms  as  it  were  an  arch  within  an  arch,  in- 
creafing  both  the  ftrength  and  elafticity  of  the 
ftruclure,  fo  that  the  body  refts  on  a  double 
arch  •,  the  points  of  the  one  are  the  heel  and  great 
toe,  while  the  metatarfal  bones  form  the  other.. 
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Having  thus  examined  the  bones  of  the  tarfus, 
we  next  confider  thole  of  the  metatarfus,  which 
are  five  in  number,  and  fa  named  from  being 
placed  upon  the  tarfus.  In  refpect  to  their 
general  appearance,  their  bodies  are  long,  arched 
upwards,  and  tapering  towards  their  anterior 
extremities.  Their  extremities  are  large  in  pro- 
portion to  their  bodies,  and  the  poilcrior  one3 
much  larger  than  the  anterior,  in  order  that  they 
may  be  implanted  with  greater  fecurity  in  the 
tarfus  ;  while  the  anterior  ones  connected  with 
the  toes,  are  fo  conftru&ed  by  their  fmall  round 
heads,  as  to  permit  a  greater  freedom  ahd'Cafe  of 
motion.  The  metatarsal  bone  of  the  little  toe 
projects  over  the  tarfus,  and  forms  a  jutting  which 
en  be  eafily  felt  externally. 

*  CLIX. 

The  Iafl:  part  of  the  foot  is  formed  by  the 
toes,  which  are  five  in  number,  and  confift:  each 
of  three  diltintt  pieces  or  bones.  Thefe,  from 
the  manner  in  which  they  are  difperfed,  are  termed 
phalanges,  or  ranks. 

The  great  toe  has  two  of  thefe  phalanges,  and 
each  of  the  others,  three.  The  joints  formed  by 
the  bones  are  round  and  free,  in  order  to  admit 
an  eafe  of  motion.  The  under  furfaces  of  the 
bones  are  a  little  deprefled  or  flattened,  forming  a 
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groove,  where  the  tendons  of  the  flexor  mufclcs 
are  lodged. 

CLX. 
Scfawoid  Eones. 
To  complete  the  ofteology  of  the  lower  ex- 
tremities, the  fefamoid  bones  remain  to  be  men- 
tioned.   From  their  fmall  fize,  like  peafe,  they 
are  compared  to  the  feeds  of  the  fefamum,  or  oily 
grain.    They  are  generally  found  in  the  feat  of 
tendons,  and  at  particular  points  of  them,  where 
they  fuffer  much  friclion.    Hence  they  are  moft 
confpicuous  at  the  roots  of  the  thumb  and  great 
toe  5  ferving  the  fame  purpofe  as  is  affigned  by 
anatomifls  to  the  patella.    In  their  outer  furface 
they  are  convex  where  applied  to  the  ligament  or 
tendon,  and  concave  in  their  inner,  or  next  the 
joint  where  they  are  lined  alfo  with  cartilage. 
They  are  fometimes  found  at  the  roots  of  the 
other  fingers  and  toes,  at  the  condyles  of  the 
thigh,  &c.  i  fo  that  their  appearance  would  feem 
cafual,  and  the  effect  of  accident  rather,  as  re- 
gular defign. 

CLXI. 

Superior. 

From  the  inferior,  we  afcend  next  to  the  fupe- 
rior  extremities,  which,  like  the  former,  are  com- 
pofed  of  three  divifions,  the  fhoulders,  arms,  and 
hands,  which  are  all,  indirectly  as  it  were,  ap- 
pended to  the  trunk  by  means  of  a  feparate  or 
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intermediate  bone  on  each  fide,  which  merely 
glides  upon  it. 

CLXU. 

Shoulder  Blade  [Scapula). 

This  bone  is  the  fcapula  or  moulder  blade, 
fituated  upon  the  upper  and  back  part  of  the 
thorax,  at  a  diftance  from  the  ribs,  the  interval 
being  filled  up  with  ficfhy  fubftance.  It  is  a 
bone  thin  in  its  ftvudlure,  and  formed  originally 
of  two  plates,  with  an  intermediate  diploe ; 
which  by  prelllire  becomes  gradually  condenfecl 
and  thinned  in  the  progrefs  of  life.  Its  remark- 
able parts  are, 

t.  Its  fmooth  fl  it  fide,  having  a  fuitable  bend 
to  anfwer  the  convexity  of  the  ribs,  and  laid 
upon  the  theft  with  its  fubjacent  mufcular  fub- 
ftance that  allows  it  to  glide;  by  which  means 
two  motions  are  performed  by  it:  the  \Jl  being 
the  motion  of  the  moulder  bone  upon  the  feapuh, 
and  the  other  the  motion  of  the  fcapula  itfeff 
upon  the  ribs.  By  this  mufcular  fubftance  alfo, 
the  hollow  of  the  fcapula  is  marked  by  numerous 
inequalities. 

2.  Its  irregular  outer  fide,  rtmlered  fo  by  the 
a&ion  of  different  mufcles,  divided  by  its  ridge 
or  fpine  croffing  the  bone,  and  forming  a  fmall 
upper  and  large  under  furface.  Ail  thefe  parts 
are  thickly  covered  with  mufcles,  which  take  their 
.name  from  their  fit  nation  with  refpect  to  this  ridge. 
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CLXIII. 

In  defcribing  the  fcapula,  its  figure  is  trian- 
gular, one  of  the  angles  being  placed  downwards. 
The  upper  line  of  the  triangle  is  diftinguifhecl 
by  receiving  the  mufcles  that  raife  the  fhoulder 
upwards,  and  is  named  the  fuperior  cofta  or 
border,  being  alfo  the  fhorteft.  The  lower  border, 
or  inferior  cofta,  is  free  and  unincumbered  in  its 
motions ;  and  receives  no  mufcles  but  the  two 
fmall  ones,  or  teres,  which  pull  down  the  arm 
bone.  The  bafe  of  the  bone,  or  pofterior  cofh, 
is  fomewhat  thick  and  fwelled  out,  and  into  it 
are  inferted  a  number  of  mufcles  which  move 
the  fcapula  in  various  directions,  according  to  the 
various  fets  of  their  fibres.  On  the  point  of  the 
fcapulary  triangle,  is  placed  the  glenoid  cavity, 
lined  with  cartilage,  for  the  articulation  of  the  os 
humeri ;  and  towards  this  point  the  bone  termi- 
nates in  a  flat  furface,  fo  (hallow  indeed  as  to 
receive  only  a  fmall  portion  of  the  ball  of  the 
os  humeri,  though  deepened  a  little  by  a  circular 
cartilage  that  tips  it.  To  the  containing  capfular 
ligament,  therefore,  the  defence  of  the  os  humeri 
is  chiefly  entrufted  ;  which  rifes  from  the  border- 
ing griftle  of  the  cavity  :  hence  its  eafy  luxation 
from  the  fmall  hold  the  os  humeri  poflefks  of 
the  bony  cavity. 
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CXLIV. 

The  moft  remarkable  part  of  the  fcapula  is  its 
fpine,  or  that  ridge,  which  traverfing  its  upper 
furface,  divides  it  into  two,  and  gives  attachment 
to  the  fupra  and  infra  fp'matus  mufcles.  It  is 
fmall  at  its  beginning,  and  becomes  higher  and 
broader  in  its  courfe  forwards,  forming  at  its  ter- 
mination the  high  promontory,  or  tip  of  the 
fhoulder.  It  is  flattened  at  top,  and  from  the 
flight  inverfion  of  its  edges  to  either  fide,  arife 
two  tendinous  membranes,  which  go  the  one  to 
the  upper,  the  other  to  the  under  border,  dividing 
the  bone  into  two  cavities.  The  fpine  alfo  re- 
ceives part  of  the  trapezius  mufcle,  between  its 
root  and  the  bafe  of  the  bone. 

Next  to  the  fpine  itfelf,  is  the  acromion  procefs, 
or  end  of  it,  named  the  top  of  the  fhoulder,  which 
by  forming  a  turn  or  diftortion,  and  overhanging 
the  joint,  ferves  as  a  protection  to  the  fhoulder 
bone,  and  prevents  luxation  upwards.  In  the 
fame  manner  is  the  joint  farther  defended  by  the 
coracoid  procefs,  which  arifes  from  the  neck  of 
the  fcapula,  and  (lands  directly  forward  with  a 
crooked  (Imp  point,  compared  to  the  beak  of  a 
cr^w.  The  joint  of  this  procefs  gives  origin  to 
mufcles,  and  from  its  fide,  a  ftrong  ligament  goes 
acrofs  to  be  fixed  to  the  acromion,  for  the  pro- 
tection of  the  joint.  Thus,  by  thefe  three  parts, 
the  glenoid  cavity,  and  the  acromion  and  coracoid 
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procefies,  is  the  hollow  for  receiving  the  fhouldcr 
bone  coirspofed,  and  what  tl ; is  joint  wants  iu 
actual  drengtb,  is  fupplied  by  the  eafe  and  free- 
dom of  its  motions,  which  allow  it  to  yield,  and 
thus  elude  any  refiftance  made  agalnft  it. 

CLXV. 
Collar  Bone,  or  Clavicula. 
The  clavicle  is  fituated  between  the  upper  part 
of  the  breaft  bone  and  the  top  of  the  fcapula, 
where  it  acts  as  a  fupport  to  the  (boulders, 
and  beats  them  off"  the  trunk  of  the  body.  The 
chief  parts  of  this  bone  are  its  two  ends. 

1.  The  ijl,  termed  the  thoracic  or  denial  ex- 
tremity, is  round  and  flat,  fo  as  to  fit  a  corrcf- 
ponding  hollow  on  the  upper  part  of  the  (lernum. 

2.  The  id>  or  fcapular,  is  fiat  where  it  lies 
over  the  joint  of  the  humerus,  touching  the  acro- 
mion but  in  one  point,  and  where 'they  touch 
each  other,  they  are  tipt  with  cartilage,  and  are 
afterwards  tied  with  flrong  ligaments  by  which 
the  clavicle  is  enabled  to  form  a  fixed  point  of 
connection  between  the  fcapula  and  trunk. 

CLXvr. 

Ann  Bone  (Os  Humeri). 
From  the  fcapula  and  clavicle,  we  are  led  to  the 
humerus  or  arm  bone,  which  is  placed  at  the  fide 
of  the  thorax  and  under  the  fcapula.  It  is  one 
of  the  mod  perfect  cylindrical  bones,  round  in 
the  middle,  flattened  towards  the  lower  end,  and 
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regular  and  round  again  at  the  upper  end.  Its 
remarkable  parts  are  at  its  upper  part. 

1.  The  head  or  ball,  which  is  a  large  and  regular 
part  of  a  circle,  having  but  a  flight  hold  from  the 
(hallo wnefs  of  the  glenoid  cavity  that  receives  it, 
and  it  is  therefore  eafily  difphced. 

2.  The  neck  or  line,  into  which  the  cnpfular 
ligament  is  implanted,  which  allows  the  bone  an 
extenfive  motion  in  every  direction. 

3.  The  tubercles  of  this  bone,  which  are  two 
fmall  bumps  of  unequal  fize,  and  diftinguimed  from 
each  other  accordingly.  They  are  fitu-ited  behind 
the  head  of  the  bone,  and  receive  the  great 
mufcles  which  move  the  arm. 

4.  The  groove  or  fpace  between  the  tubercles, 
which  is  deep  for  the  reception  of  the  long  ten- 
don of  the  biceps  mufcle,  and  is  covered  with  car- 
tilage to  render  it  fmooth. 

clxvil 

Where  the  bone  flattens  at  its  under  part,  and 
changes  fomevvhat  of  its  former  fr.rucT.ure,  the 
parts  deferving  notice  are: 

1.  The  two  ridges  that  lead  to  the  condyles 
for  the  attachment  of  firing  tendinous  faf  ke, 
which  give'  origin  to  part  of  the  mufcles  of  the 
forearm,  and  allow  them  a  broader  extenfion. 

2.  The  two  condyles  or  projections  themfclves, 
which  are  two  (harp  points  funding  out  from1 
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either  fide  of  the  joint  for  the  attachment  of 
mufcles,  and  which  give  thefe  mufcles  a  longer 
fulcrum  and  more  powerful  action.  The  outer 
condyle  is  fmalleft,  and  gives  origin  to  the  extenfor 
mufcles ;  while  the  inner,  larger  than  the  former, 
gives  attachment  to  the  flexor  mufcles  with  which 
we  grafp.  It  is  alfo  fituatcd  fomevvhat  lower  than 
the  other,  which  rendering  oblique  the  articula- 
tion of  the  elbow,  makes  the  hands  naturally  fall 
upon  the  bread,  with  a  tendency  in  them  when 
brought  together  to  crofs. 

3.  The  intermediate  articulating  furface,  which, 
ftanding  betwixt  the  condyles,  limits  the  motions 
of  the  joint  to  thofe  of  a  hinge. 

4.  The  cavities  within  the  joint  or  capfule,  for 
receiving  certain  proceiTes  of  the  bones  of  the 
forearm.  One  on  the  forepart  receives  the  coronoid 
procefs  of  the  ulna,  in  the  flexion  of  the  forearm. 
The  other  at  the  back  part  of  the  bone  receives 
the  olecranon  of  the  ulna  in  the  extenfion  of  the 
forearm, — or  that  procefs  which  makes  the  joint 
of  the  elbow. 

CLXVIIT. 

Forearm. 

After  the  humerus,  follow  the  bones  of  the 
forearm,  which  are  two  in  number,  the  radius  and 
ulna.  The  former  fo  named  from  its  refemblance 
to  the  ray  or  fpoke  of  a  wheel,  the  latter  from  its 
ufe  as  a  meafure. 
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Radius. 

The  fituation  of  the  radius  is  at  the  outer  part 
of  the  forearm,  and  this  bone  belongs  peculiarly  to 
the  wrift,  turning  with  the  hand  in  all  its  rotatory 
motions,  and  carrying  the  wrift  with  it  fo  as  to 
be  termed  the  handle  of  the  hand.  The  parts  of 
this  bone  deferring  a  particular  demonflration  are, 

1.  Its  upper  end  or  head,  covered  with  carti- 
lage, and  formed  into  a  circle,  hollowed  above  for 
receiving  the  outer  part  of  the  articular  cavity  of 
the  os  humeri,  where  it  bends  and  extends  upon 
that  bone  along  with  the  ulna,  and  alfo  for  being 
articulated  with  the  ulna  itfelf,  at  its  coronoid 
procefs. 

2.  It^>  neck,  immediately  behind  the  round 
head,  furrounded  in  the  fubject  by  a  circular 
ligament  which  keeps  the  bone  in  its  place,  and 
allows  it  to  roll  upon  the  ulna. 

3.  Its  tubercle  or  prominent  bump  at  the  under 
and  inner  part  of  the  neck,  which  is  the  point 
for  the  infertion  of  the  biceps  flexor  mufde  of  the 
arm. 

4.  Its  body,  which  is  longer  than  that  of  the 
ulna,  as  on  it  the  flrength  of  the  arm  depends, 
which  is  convex  alfo  on  its  outer  and  back  part,  and 
rounded  by  the  mufcles  which  cover  it.  Between 
it  and  the  ulna  is  placed  the  infcrofTeous  ligament. 

r.  Its  lower  head,  which  differs  from  the  upper, 
in  being  broad  and  fi.it  to  receive  the  hotas  at 

g  2 


cxxiv 


OSTEOLOGY. 


the  wrift ;  and  it  is  formed  into  a  cavity  of  an 
oval  form  lined  with  cartilage,  for  admitting  the 
two  fir  It  bones  of  the  carpus,  named  from  its 
fhape  the  fcaphoid  cavity;  while  at  the  edge  of 
the  bone  next  the  thumb,  it  ends  in  a  peak 
or  (harp  point,  named  the  ftyloid  procefs  of  the 
radius. 

CLXIX. 

To  conclude  the  defcription  of  this  bone,  it 
may  be  obferved,  that  while  the  fcaphoid  cavity 
forms  the  joint  of  the  wrift,  there  is  alfo  a  femi- 
lunar  cavity  at  the  inner  fide  of  this  under  end 
of  the  radius  lined  with  cartilage,  that  receives 
the  correfponding  extremity  of  the  ulna,  upon 
which  the  radius  rolls,  carrying  the  hand  with  it, 

CLXX. 

Ulna  or  Cubit. 
The  ulna  is  placed  at  the  inner  part  of  the 
forearm,  and  is  of  a  triangular  form,  becoming 
gradually  fmaller  as  it  defcends  to  the  wrift. 
The  molt  remarkable  part  of  it  is  its  connection 
with  the  humerus  at  the  elbow.  This  connection, 
is  formed  by  a  deep  notch  that  clofely  embraces 
the  humerus,  termed  the  figmoid  cavity  of  the 
ulna  ;  and  this  cavity  is  .guarded  before  and  be- 
hind by  two  proceffes,  the  olecranon  and  coronoid 
procefs.  The  jy?  of  thel'e  compofes  the  large 
bump  of  the  elbow,  which  is  received  into  a  deep 
hele  of  the  humerus,  and  ferves  both  to  increafe 
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the  power  of  the  exfenfor  mufcles,  and  to  prevent 
a  forward  luxation  of  the  part.    The  id  or  coro- 
Jioid  procefs  riles  perpendicularly  on  the  forepart 
of  the  bone.    Like  the  former,  it  increafes  the 
action  of  the  mufcles,  and  protects  the  part  from 
luxation  backwards.    Thus  the  elbow  joint  con- 
lilts  of  the  iigmoid  cavity,  protected  on  each  fide 
by  the  olecranon  and  coronoid  procefs,  and  on  the 
outer  fide  of  this  la  ft  there  is  alfo  a  fmaller  cavity, 
receiving  the  fame  appellation  of  fifcmoid,  and 
giving  place  to  the  round  head  of  the  radius  on 
which  it  rolls.    The  next  part  of  this  bone  are 
its  ridges  or  fides.    The  chief  of  them  turned  to 
the  radii; ;,  has  an  interoffeous  ligament  palling 
between  them  attached  to  it,  which  ftrongly  con- 
nects the  two  bones  together,  and  gives  a  firm 
hold  to  mufcles.    The  lower  end  of  the  bone 
forms  a  fmall  round  head,  which  is  covered  with 
cartilage  on  that  fide  where  the  radius  moves 
upon  it,  and  alfo  on  its  extremity,  where  it  is 
oppofed  to  a  moveable  cartilage  placed  between 
it  and  the  carpus.    The  laft  part  of  the  head  is 
a  fmall  rounded  point,  which  gives  adhefion  to  a 
ftrong  ligament  that  goes  off"  to  be  fixed  to  the 
bones  of  the  wrift,  and  this  is  termed  its  ftyloid 
procefs.    Thus  the  olecranon  and  ftjloid  procefs 
form  the  two  extremities  of  the  bone,  eafily  felt 
externally,  and  hence  employed  at  times  as  a 
meafure. 
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The  Hand. 

The  hand,  the  hit  divifion  of  the  upper  ex- 
tremities, is  the  molt  complex  in  its  form,  and 
confifts  of  three  parts,  the  carpus,  metacarpus, 
and  fingers.  Externally,  this  part  is  convex,  and 
internally,  concave,  fuited  to  its  office  of  grafp- 
ing  aud  retaining  fubftances. 

CLXXII. 
Wriji  (Carpus). 
The  carpus  confifts  of  eight  diftinet  but  irre- 
gular pieces,  divided  into  two  unequal  rows ; 
which,  from  their  difpofition,  form  outwards  an 
arch,  with  their  broad  ends  turned  in  this  direc- 
tion. The  individual  pieces  at  one  end  of  this 
yrch  ave  cornered  and  irregular,  and  their  form 
is  very  little  reprefented  by  their  names. 

CLXXIIT. 

Flrji  Roiv. 

i.  The  firft  of  them  is  termed  the  os  fcaphoides 
or  boat-like  bone,  which  is  the  largeft  of  the 
whole,  and  is  received  into  the  fcaphoid  cavity  of 
the  radius.  Its  chief  points  are  its  round  cartila- 
ginous furface,  fmooth,  and  fitted  to  the  corref- 
ponding  hollow  of  the  radius,  and  its  projecting 
procefs  forming  a  corner  point  of  the  carpus, 
and  giving  attachment  to  a  part  of  the  ligament 
lhat  fixes  the  tendons  of  the  wrift, 
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2.  The  id  of  the  carpal  bones  is  the  os  lunare, 
fo  named  from  its  fhapc,  nearly  of  the  fame  fize 
with  the  former,  dad  joined  like  it  to  the  radius. 
Together  they  form  a  bail  fitted  to  the  focket  of 
the  radius,  and  of  fuch  a  length  as  to  render  it 
in  its  motions  a  proper  hinge.  The  chief  parts  of 
this  bone  are  its  lunated  edge,  turned  towards  the 
fecond  row,  and  its  round  head  forming  the  ball 
of  the  wrift  joint. 

3.  The  yl  of  the  carpal  bones  is  the  os  cunei- 
forme  or  wedge-like  bone,  fo  named  from  its  fitua- 
tion,  by  being  locked  in  among  the  others.  Its 
fide,  forming  the  convex  of  the  hand,  is  broad. 
Its  point  towards  the  palm  of  the  hand  is  narrow, 
and  by  being  clofely  wedged  between  the  cuneiform 
and  pifiform  bones,  it  is  fomewhat  entitled  to  its 
name. 

4.  The  Ofth  of  the  carpal  bones  is  the  pifi- 
form or  pea-fhaped  bone.  It  is  placed  upon  the 
cuneiform  bone,  and  forms  that  prominence  which 

readily  felt  in  the  wrift,  and  is  one  of  the 
points  of  the  arch  under  which  the  tendons  pafs. 
It  is  very  moveable,  and  can  be  rolled  about.  It 
is  alfo  the  point  into  which  is  inferted  one  of  tlie 
ftrong  ligaments  for  bending  the  wrift. 

CLXXIV. 

Second  Row. 

I.  The  xjl  bone  of  the  2d  carpal  row  is  tht 
es  trapezium,  fo  named  from  the  four  unequal 
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edges  of  its  pofterior  furface.  Its  chief  parts  are 
the  great  focket  for  the  metacarpal  bone  of  the 
thumb,  placed  a  little  to  one  fide  and  next  its  pro- 
cefs, which  makes  one  of  the  corner  points. 

i.  The  next  bone,  termed  trapezoids,  much 
refembles  the  former,  except  in  fize,  being  fmaller, 
and  in  its  fituation  it  is  wedged  in  betwixt  the 
two  adjoining  bones. 

3.  The  os  magnum  is  the  largeft  cf  the  carpal 
bones  placed  at  the  inner  fide  of  the  former  one, 
and  in  the  centre  of  the  upper  row.  Its  round 
head  or  ball  is  received  into  the  hollow  furfaces 
of  the  os  fcaphoides  and  lunare  in  the  manner  of 
a  ball  focket,  fo  that  the  fecond  row  by  this  means 
moves  upon  the  firft. 

4.  L'he  Lift  of  the  carpal  bones,  named  the 
unciform  or  hock-like  bone,  is  large  and  fquared. 
In  its  fituation  it  is  wedged  between  the  os  mag- 
num and  cuneiforme.  Its  chief  or  remarkable  part 
is  its  long  flat  hook-like  procefs,  projecting  far 
into  the  palm  of  the  hand,  and  forming  the  Lift 
and  highell  of  the  corner  points.  This  procefs 
alfo  gives  a  firm  origin  to  the  great  ligament  by 
which  the  tendons  of  the  wrift  are  bound  dowm 

CLXXV. 

All  the  articulating  furfaces  of  the  carpal  bones 
are  covered  with  cartilage.  They  are  fecured  to 
each  other  by  many  ftrong  ligaments  of  every 
form,  and  thus  united,  they  may  be  confulered  as 


OSTEOLOGY. 


cxxix. 


but  one  joint.  Hence  their  firmnefs  refills  almolt 
always  luxation ;  and  from  their  being  placed  in 
the  manner  of  a  wedge,  broad  externally,  and 
with  their  fmaller  furface  towards  the  palm,  their 
arch  fupports  whatever  weight  is  applied  to  them  ; 
and,  it  is  only  the  difplacement  of  one  that  can  beat 
in  the  other. 

The  articulation  between  the  firfl  and  fecond' 
row  of  the  carpal  bones,  allows  motion  to  each' 
fide,  but  chiefly  forwards  and  backwards;  though 
rhe  motion  is  lefs  extenfive  than  between  the  fore- 
arm and  wrilh 

clxxvi. 

Part  an  flexed  to  the  Wrijl  [Metacarpus). 
The  metacarpus  confifls  of  four  bones  for  fup- 
porting  the  fingers,  and  one  on  which  the  thumb- 
is  founded.    In  their  ftruclure  they  are  big  and 
flrong,  clofely  united  at  their  carpal  bafe,  and' 
fwellirtg  out  as  they  proceed  to  be  articulated 
with  the  fingers.    Externally,  the  furface  of  thefe 
bones  is  convex,  and  internally,  fomewhat  con- 
cave, as  forming  part  of  the  palm  of  the  hand: 
By  the  flatnefs  of  their  lower  heads,  they  are 
firmly  implanted  into  the  bones  of  the  carpus,  and 
pofl'efs  the  fame  degree  of  motion  with  them.  By 
the  fize  of  their  heads,  they  are  kept  afunder  from 
each  other ;  and  room  is  given  for  the  interoffeous 
mufcles.    By  their  divergent  form,  their  appen- 
dages, the  fingers,  come  naturally  to  fpread  out.. 
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The  only  motion  required  in  them,  is  bending 
towards  a  centre,  by  which  they  increafe  the 
hollownefs  of  the  hand,  of  which  they  compofe 
the  far  greater  part. 

CLXXVII. 

Fingers. 

The  fingers  are  compofed  each  of  three  rows  of 
bones  or  phalanges.  Thefe  different  phalanges 
taper  a  little  as  they  defcend,  and  their  bafes  are 
longer  than  their  middle  and  inferior  extremities. 
The  pofterior  furfaces  of  the  fingers  are  convex, 
and  chiefly  covered  by  the  tendinous  expanfions  o£ 
the  extenfors  of  the  fingers.  Their  anterior  fur- 
faces  are  flat,  and  in  fome  parts  concave,  fo* 
lodging  the  tendons  of  the  flexor  mufcles. 

The  i/?  bone  or  phalanx  of  each  finger,  arti- 
culated with  the  metacarpal  bones,  forms  a  ball 
and  focket ;  and  has  therefore  an  extenfive  or 
rolling  motion.  The  fecond  and  third  phahnges, 
articulated  with  each  other,  are  more  limited  in 
their  motions,  and  compofe  only  a  hinge. 

CLXXVIII. 

Differences  of  the  Skeleton. 
Having  examined  the  general  ftruclure  of  the 
fkeleton,  we  are  now  prepared  for  confidering  the 
differences  which  takes  place  in  individuals,  as 
arifing  from  the  three  circumftances ;  of  period 
of  life,  of  fex,  and  of  fpecies. 
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,  Skeleton  of  the  Child. 
The  difference  that  exifts  between  the  flceletotl 
of  the  child  and  of  the  adult,  confifts  in  the  imper- 
fect oflification  of  parts  ;  of  courfe,  in  the  greater 
number  of  the  pieces,  and  in  the  extent  of  carti- 
lage fupplying  the  place  of  bone.  Thus,  when 
we  defcend  into  particulars,  we  find, 

Head. 

In  the  head,  inftead  of  futures,  as  in  the  adult, 
the  bones  are  joined  by  membranous  expanfions 
in  the  child,  and  the  radiated  appearance  of  the 
fibres  in  the  broad  bones  are  at  this  period  confpi- 
cuous.  In  the  cranium,  the  frontal  bone  confifts 
of  two  pieces,  and  the  fuperciliary  holes  and 
frontal  fmufes  at  birth  are  not  yet  formed.  In  the 
parietal  bones  their  fides  are  incomplete,  and 
there  is  no  perietal  hole.  The  occipital  bone  is  even 
divided  into  four  pieces.  In  the  temporal  bones 
the  fquamous  is  feparated  from  the  petrous  part, 
and  the  meatus  externus  is  a  cartilaginous  ring, 
A  carrilaginous  partition-  divides  alfo  the  ethmoid 
bone,  which  is  afterwards  formed  into  the  nafal 
plate  and  crifta  galli.  Of  the  fphenoid  bone,  the 
temporal  wings  are  feparated  from  the  body,  and 
there  are  no  fphenoid  finufes.  In  the  bones  of  the 
face,  the  differences  are  lets  obfervable  than  in  thofe 
of  the  head,  as  the  bones  are  in  greater  number* 
confequently  of  fmnller  fize,  and  the  offilication 
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therefore,  even  at  firft,  is  more  advanced  in  them. 
In  the  fuperior  maxillary  bones,  however,  the 
iinus  is  only  beginning  to  form  ;  the  os  unguis 
fhews  a  diftindf,  feparation  and  future.  The  under 
jaw  is  alfo  compofed  of  two  pieces,  joined  toge- 
ther by  the  intervention  of  cartilage. 

CLXXX. 
In  the  Trunk. 
In  the  trunk  the  differences  are  lefs  obfervable, 
from  the  great  proportion  of  cartilaginous  parts. 
The  fternum,  however,  in  the  child  is  found  com- 
pofed of  feven  or  eight  pieces.  The  os  facrum  is 
compofed  of  five  diflinct  pieces,  which  have  in- 
tervertebral cartilages,  the  fame  as  the  true  ver- 
tebra?. The  os  coccygis  is  alfo  entirely  cartila- 
ginous, and  the  ofla  innominata  are  diftincvtly 
feparated  into  three  divifions;  of  thefe  divifions 
the  fpine  of  the  ilium,  and  that  part  of  the  bone 
which  belongs  to  the  acetabulum,  are  cartilaginous. 
The  fpinous  procefs,  the  tuberofity  and  crus  of  the 
the  os  ifchium,  are  alfo  of  a  fimilar  texture  j  and 
the  crus  of  the  os  pubis,  and  that  portion  of  it 
which  forms  the  acetabulum,  are  alfo  at  this  period 
in  the  fame  cartilaginous  Mate.. 

" clxxxl 

In  the  Extremities. 
In  the  extremities  the  apophyfes  o£  the  bones 
are  all  epiphyfes  in  children.    The  long  bones 
alfo  Ihcw  diflincliy  their  longitudinal  fibres.  The 
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patella  is  entirely  cartilaginous  at  birth,  and  the 
bones  of  the  carpus  are  in  a  fimilar  (late. 

CLXXXII. 
Skeleton  of  Old  Age. 

Such  are  the  chief  diftinclions  between  the  fkele- 
ton  of  the  child  and  of  the  adult.  But  while*"the 
number  of  pieces  is  increafed  by  infancy,  fo  they  are 
proportionally  diminifhed  by  the  gradual  progrefs 
of  life,  and  in  age  this  prevails  to  fuch  a  degree,  that 
the  cranium  is  often  found  to  form  but  one  folid 
piece  or  whole,  without  any  marks  of  former 
divifion.  The  motions  of  the  vertebrae  become 
in  the  fame  manner  loll ;  every  part  of  the  carti- 
laginous ftrucrure  advances  to  ultimate  folidity  5 
and  by  this  change  of  the  fofter  texture,  the 
functions  fall  to  be  impaired.  x 

CLXXXIII. 
Skeleton  of  the  Female. 

The  differences  between  the  male  and  female 
fkeleton,  are  at  all  periods  of  life  confpicuous; 
and  they  are  difplayed  both  in  the  general  fcale  of 
the  body,  as  well  as  in  the  ftructure  of  particular 
parts. 

CLXXXIV*. 

Thus  the  bodies  of  women  appear  to  be  conflrucl:"- 
ed  on  a  fcale  proportionally  fmaller  than  thofe  of 
men,  and  their  bones  feem  to  belefs  and  more  (lender. 
The  furfaces,  and  the  various  depreffions  and  cavi- 
ties confpicuous  in  the  male,  are  lefs  diftincl  in  the 
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female,  marking  a  lefs  vigorous  a£lion  of  the  foft 
parts  upon  them. 

Head. 

When  we  defcend  more  minutely  into  parti- 
culars, we  find  in  the  head, 

That  the  circumference  of  the  fkull  is  larger 
than  in  the  male. 

The  os  frontis  is  more  frequently  divided  by 
the  fagittal  future. 

The  frontal  finufes  are  obferved  to  be  nar- 
rower, and  all  the  bones  of  the  face  more  {lender 
and  delicate. 

CLXXXV. 

Trunk. 

In  the  trunk,  the  bodies  of  the  vertebrse  are 
)onger,  and  alfo  the  intervertebral  fubflance  or 
cartilage  is  deeper  and  thicker-,  a  circumftarice 
which,  perhaps,  predifpofes  more  than  in  the 
male  to  diftortion  in  this  part,  on  any  exciting 
caufe  being  applied. 

The  upper  part  of  the  thorax  is  alfo  propor- 
tionally wider  than  in  the  male,  and  the  under 
part  is  narrower ;  fo  that  on  the  whole  the  cheft 
in  the  female  is  lefs  conical. 

The  true  ribs  alfo,  are  longer  in  their  cartilages 
in  proportion  to  their  bony  part,  and  broader  and 
flatter  to  fupport  the  more  extended  furface  of  the 
female  breads,, 

The  fternum  is  alfo  more  raifed,  though  its 
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length  is  fliorter  than  in  the  male,  for  it  termi- 
nates in  the  female  at  the  4th  inftead  of  the  $th 
rib. 

The  thorax  in  the  female  is  placed  altogether  at 
a  greater  diftance  from  the  pelvis,  and  the  length 
of  the  loins  is  likewife  greater  than  in  the  other 
fex. 

CLXXXVI. 
But  the  diftinctions  are  ftill  more  remarkable  in 
the  pelvis  of  the  fexes,  and  they  require  a  more 
fpecial  attention  than  elfewhere.  Thefe  diltinctions 
are  particularly  connected  with  the  feparate  office 
of  child  bearing  the  female  is  deftined  to  perform. 
Thus,  while  the  male  pelvis  is  large  and  ftrong,  its 
openings  fmall  or  confined,  and  its  bones  of  great 
ftrength;  the  female  one  is  wide,  fhallow,  large 
in  its  cavity,  and  capacious  in  its  openings.  It  is 
this  part  which  particularly  marks  or  characterizes 
the  figure  of  the  two  fexes  ;  for  the  proportions  of 
the  manly  figure  require  the  fhoulders  broad,  the 
haunches  narrow,  and  the  thighs  in  a  direct  line 
with  the  body.  While  thofe  of  the  female  again 
are  contracted  fhoulders,  a  broad  haunch,  the 
thighs  large,  round,  and  fet  at  a  greater  diftance, 
fo  that  the  knees  approach.  Hence  the  firmnefs 
of  ftep  in  men,  and  the  tottering  unfteady  gait  of 
women. 
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CLXXXVII. 
But  in  tracing  the  different  proportions  of  the 
pelvis,  we  obferve  that  the  brim  in  the  female  is 
more  eliptic,  approaching  lefs  to  a  circle  than  in 
the  male;  that  the  alae  of  the  ilia  fpread  out  more 
extenfively.  That  the  crura  of  the  pubes  are  more 
expanded,  and  that  the  arch  they  form  is  lefs 
acute.  That  the  angle  of  the  vertebra  recedes 
alfo  to  a  greater  diitance  backwards;  and  that  the 
facrum  is  more  deepened,  pofleffing  a  greater  con. 
vexity  behind.  That  the  inferior  opening  alfo  is 
larger,  appearing  fo  at  firffc  fight.  That  the  tube- 
rofities  of  the  ifchia  are  placed  more  outwards  ;  and 
that  the  lateral  openings  of  the  pelvis  are  all  of  a 
larger  fize.  That  the  coccyx  is  both  turned  more 
backwards  ;  and  alfo  pofieffes  a  greater  degree  of 
motion  than  in  the  other  fex. 

clxxxviii. 

In  defcending  from  the  pelvis  to  the  extremities, 
we  remark  that  in  the  female,  the  ofla  femorum 
are  more  curved;  the  neck  of  the  thigh  bone 
forms  a  greater  angle  with  the  body;  and  the 
internal  condyle  is  larger.  The  feet  are  alfo 
fmaller. 

In  the  fuperior  extremities,  the  bones  are 
fnorter ;  the  fcapulrc  are  fmaller,  and  their  angles 
more  acute  ;  the  clavicles  are  lefs  crooked  ;  the 
ofla  carpi  are  narrower;  and  the  fingers  more  ta- 
pering towards  their  extremities. 
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CLXXXIX. 
Skeleton  of  the  Negro. 
Nor  is  the  difference  between  the  fpecies,  or 
between  the  white  and  negro,  lefs  remarkable 
than  the  difference  between  the  fexes.    Thus,  in 
examining  the  lkeleton  of  a  negro,  the  cranium  is 
diftinguifhed   in   its   figure   by  the  narrow  and 
retracting  forehead   and  hindhead ;  by  the  flat 
bone  of  the  nofe,  by  the  great  diftance  betwixt  the 
nofe  and  mouth,  by  the  fin  all  retracting  chin,  by 
the  great  diftance  betwixt  the  ear  and  the  fore 
part  of  the  mouth  ;  by  the  fmall  diftance  between 
the  foramen  magnum  and  back  part  of  the  head, 
by  the  large  bony  fockets  which  contain  the  eyes, 
by  the  wide  meatus  auditorius,  and  by  the  long 
and  ftrong  under  jaw. 

The  other  diftinctions  lie  chiefly  in  the  ex- 
tremities, and  confift  of  the  long  forearm,  of  the 
bones  of  the  thigh  and  leg  more  gibbous,  of  the 
flat  foot,  and  of  the  particular  length,  breadth, 
fhape,  and  pofition  of  the  os  calcis. 

cxc. 

Chemical  Atialvfts  of  Bones. 
Thus  the  bones  we  have  feen  form  the  founda- 
tion of  the  body,  and  are  the  bafis  on  which  all  the 
other  parts  reft.  Before  concluding  the  demon  ftra- 
tion  of  them,  it  is  proper  farther  to  examine  the 
principles  of  which  they  are  compofed,  as  unfolded 
by  chemical  in  vc  (ligation. 
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From  tliis  inveftigation  it  appears  that  the  hones 
are  not  fimple  earthy  matters ;  but  confift  of  four 
different  principles. 

1.  An  animal  jelly,  which  is  difployed  by  cut- 
ting them  in  pieces,  rafping  them,  ;,nd  boiling 
them  in  water;  which  becomes  vifcid,  and  loaded 
with  gelatinous  matter. 

2.  A  medullary  oil  or  marrow,  which  we  have 
feen  contained  in  a  particular  membrane,  ferving 
for  the  nourifhment  of  the  bones. 

3.  An  animal  earth,  which  confifts  of  calca- 
rious  earth  and  phofphoric  acid  ;  the  latter  of 
which  is  feparated  by  pouring  on  calcined  bones* 
fulphuric  acid. 

In  the  foetus,  this  animal  earth  forms  a  third 
part  of  the  bones  ;  in  the  adult  it  forms  about  a  half  j 
but  in  old  age  it  greatly  exceeds  this  proportion. 

4.  A  fibrous  gluten  or  mould,  in  which  the 
animal  earth  is  depofited,  which  appears  by  mace- 
rating bones  for  a  long  time  in  vinegar  or  diluted 
nitrous  acid  ;  when  they  difmifs  their  earth,  and 
become  foft  and  bend. 

CXCII. 
Recent  Bones*. 
In  their  recent  ftate,  the  bones  are  chiefly  dif- 
tinguifhed  from  their  appearance  in  the  fkeleton  by 
their  colour,  which  is  various ;  fome  being  white, 
fome  red,  and  fome  bluifh.  The  more  compact  the 
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fubftance  of  the  bone,  the  winter  is  its  colour  \ 
and  the  more  fpongy  its  ftrudlure,  the  more  is  its 
colour  varied. 

CXCIH. 

This  variety  of  appearance  depends  principally 
on  the  fize  and  number  of  the  blood  veffds  dif- 
perfed  through  them. 

CXCIV. 

Hence  this  caufe  occafions  aconfulerable  difference 
in  the  colour  of  the  bones  at  different  periods  of  life. 
Thus  the  bones  of  adults  are  white,  but  thofe  of 
children  are-  reddifh.  In  the  prime  of  life  alfo, 
the  bones  are  manifeftly  redder  than  in  old  age ; 
when  the  number  of  veffels  gradually  decreafes. 

Particular  mode  of  life  has  likewife  a  consider- 
able influence  on  the  colour  of  the  bones.  Thus 
hard  labour  occafions  the  bones  of  the  fame  age 
to  have  a  greater  whitenefs  than  indolence  and 
inactivity;  and  the  ufe  of  mercury  particularly 
prevents  a  white  appearance  of  the  bones. 

cxcv. 

Along  with  the  confideration  of  this  difference 
of  the  bones  in  their  recent  ftate  j  the  appendages, 
alfo  which  belong  to  them,  the  periofteum  and 
marrow,  require  a  fpecial  notice. 

CXCVI. 
PerioJIeum. 

The  periofteum  we  formerly  mentioned  is  that 
thin  membrane  which  every  where  covers  the  ex* 


cxl 


OSTEOLOGY. 


ternal  furface  of  the  bones.  It  is  of  a  compact 
cellular  texture,  clofcly  connected  to  the  bones  by 
the  intervention  of  blood  veilcis  and  fmall  fila- 
mentous threads;  and  if  denuded  of  the  bones,  its 
expanfions  would  retain  the  general  appearance  of 
the  Skeleton,  fo  extenfively  is  it  fpread.  It  con- 
fifls  of  feverai  layers  condenfed  together,  and 
thougli  not  iifclf  vafcular,  it  is  through  it  that  vcU'els 
are  tranfmhted  to  the  bone.  Hence,  while  the 
bone  is  reddened  by  an  injection,  the  periofteum. 
is  little  afledled.  It  forms  the  medium  of  nourish- 
ment to  the  external  layers  of  the  bone,  in  the  fame 
manner  as  the  marrow  does  to  the  intern?.!  ones. 
Hence  an  injury  of  the  periolUunl  produces  ex- 
foliation of  the  bone,  or  in  other  words,  the  death 
of  the  external  layers  ',  its  veflels  alfo  gradually 
decreafc  in  the  progrefs  of  life,  as  the  bones 
require  lefs  nourishment;  or  rather,  they  are 
turned  into  connecting  filamentous  threads,  in- 
ftead  of  veflels.  Btfides  forming  in  a  certain  de- 
gree  the  medium  of  nourishment  to  the  bones, 
this  membrane  allows  the  parts  above,  particularly 
the  mufcles,  to  Aide  eafily  upon  them  By  it  the 
different  pieces  of  bone  become  connected,  and  a 
general  uniting  medium  between  the  bones,  or 
the  hard  and  foft  parts,  is  compofed  by  it. 

CXCVIT. 
Marrow  {MrduHa). 
The  marrow  is  contained  in  a  fine  membrane 
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inverting  the  inner  cavity  and  cells  of  bones.  It 
is  a  fecretion  from  a  number  of  minute  arteries 
fpread  upon  its  furface,  and  pafTmg  into  its  cells 
to  depofit  their  contents.  In  thefe  cells,  or  bags, 
which  it  forms,  is  the  marrow  locked  ;  the  ufe  of 
which  is  to  convey  the  fame  nourifhment  to  the 
internal  parts  of  the  bone,  which  the  periofHum 
does  to  the  external.  Hence  any  injury  of  -the 
marrow  produces  a  complete  death  of  the  bone, 
while  that  of  the  periofteum  produces  only  a  par- 
tial effect,  or  exfoliation  of  the  outer  part.  This 
membrane  or  veficular  (Iructure  for  the  marrow, 
which  prevents  its  being  efrufed  when  expofed  to 
the  heat  of  boiling  water,  is  iupported  in  its  place 
by  the  bony  filaments  of  the  reticular  fubftance, 
or  cancelli  of  the  bones.  The  tranfmiffion  of  the 
marrow  to  the  bones  is  of  the  fir  ft  importance. 
It  is  infinuated  between  the  plates  of  the  harden: 
of  them,  and  even  in  the  fkeleton  the  tranfuda- 
tion  of  it  through  them  is  confpicuous.  The 
fenfibility  of  the  medullary  covering  is  confidered  ;\s 
fmall  by  mod  authors,  but  it  acquires  a  high  de- 
gree of  it  under  difeafe.  Very  little  tinge  can 
be  given  to  this  fubftance  by  injections  of  madder, 
and  the  prefence  of  lymphatics  in  it  has  there- 
fore been  doubted.  Its  connection  indeed  feems 
Jtronger  to  the  fecretion  or  marrow  than  to  the 
bones,  for  it  can  even  be  drawn  out  entire  from 
the  cavity  of  a  bone. 
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Different  periods  of  life  change  this  fecretion  or 
marrow  in  its  appearance,  and  this  change  is  con- 
nected with  the  decreafe  of  the  circulation  to  the 
membrane.  Thus,  in  infancy,  by  its  numerous 
vefTela  it  is  red;  in  manhood,  yellowim;  and  a 
deep  yellow  in  old  age.  In  the  fame  way,  in  the 
latter  period,  the  bones  acquire  a  brittlenefs,  and 
are  eafily  fractured  from  a  defect  of  its  fupply. 

CXCIX. 

Chemical  Aiialyfis  of  Marrow. 
In  fubjecting  the  marrow  to  chemical  experi- 
ment, it  appears  an  oil  mixt  with  jelly.  Its  con- 
fidence is  thinner  than  the  fat  of  every  other  part 
of  the  body.  In  embryos  it  is  almoft  gelatinous, 
and  after  death,  opake.  It  yields  the  fame  pro- 
ducts as  other  oils,  with  the  addition  of  a  fub- 
ftance  of  the  confidence  of  butter. 

CC. 

To  finifh  the  demonllration  of  the  fkeletcn, 
the  only  bones  that  remain  are  the  teeth,  which 
are  bones  of  a  peculiar  ilru6hire,  and  formed  for 
the  particular  purpofes  of  maftication,  and  the 
articulation  of  the  voice. 

Teeth  {Denies). 

Teeth  arc  the  hardeft  and  whitell  of  the  bones. 
They  are  originally  wanting,  or  rather  do  not 
appear  till  a  necellity  arife  for  their  ufe,  and  from 
this  caufc  they  are  unfolded  at  different  periods, 
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which  occafions  dentition  to  be  divided  into  dif- 
ferent ftages.  In  the  adult,  or  at  full  maturity, 
there  are  thirty-two  in  buth  jaws;  and  this  num- 
ber they  never  exceed,  though  they  fometimes 
fall  Ihort,  and  have  been  found  only  twenty-eight. 

CCI. 

In  its  general  ftru&ure,  each  tooth  is  divifible 
into  three  parts;  its  body,  its  neck,  and  its  fang. 
The  body  is  that  part  which  appears  above  the 
gums,  its  fang  or  root  is  that  part  buried  in  the 
focket  or  jaw,  and  its  neck  is  the  intermediate 
line  between  the  two,  clofe  to  the  edge  of  the 
gum,  and  marked  by  a  flight  circular  depreflion. 

ecu. 

In  its  fubftance,  each  tooth  con  fills  of  its  enamel 
or  outer  covering,  and  its  ofieous  part,  or  internal 
ftru£ture.  The  former  of  thefe  is  a  fubftance 
peculiar  to  teeth,  hard,  white,  and  compact,  and 
only  allotted  to  that  part  of  them  fituated  without 
the  focket.  In  its  formation  it  confifts  of  a  fibrous 
or  ftriated  texture,  having  its  fibres  directed  from 
the  circumference  towards  its  centre.  The  thick- 
nefs  of  the  enamel  is  generally  not  more  than  the 
one-eighth  of  an  inch,  though  it  varies  a  little  at 
different  parts,  being  gradually  thinner  towards 
the  neck,  and  thickeft  and  ftrongeft  at  the  furfaces 
or  active  extremities. 

The  ofleous  part  of  the  teeth  is  the  fame  as  other 
bone,  only  in  the  teeth  it  would  appear  to  receive 
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a  clofer  condenfation  than  elfewhere.  It  com- 
prizes the  whole  of  the  tooth  except  the  outer 
covering  of  the  body  by  the  enamel. 

CCIII. 

Thougli  from  their  very  condenfed  ftruclure  it 
is  impoflible  to  demonftrate  the  vascularity  of 
teeth  in  a  great  degree,  yet  the  circumftances 
which  attend  their  difeafed  ftate  clearly  (hew  their 
pofTeffion  of  circulation,  fenfibijity,  and  abforption, 
the  fame  as  prevails  in  the  foft  parts. 

CCIV. 

Each  tooth  difplays  an  internal  cavity,  opening 
at  the  point  of  the  fang,  and  gradually  enlarging 
as  it  extends  to  its  body.  This  Gavity  receives  a 
fupply  of  blood  veflels  and  nerves,  which  are  thus 
distributed  through  the  teeth  •,  and  the  oblitera- 
tion of  this  cavity  in  age,  renders  the  tooth  callous 
and  infenfible. 

ccv. 

The  teeth  poflefs  two  appendages,  the  periof- 
teum  and  gums  ;  the  former  common  to  them 
with  other  bones,  and  extending  from  the  fang  to 
the  neck,  where  it  clofes  in,  or  becomes  attached 
to  the  gum.  The  latter  a  peculiar  red  fubftance, 
or  inverting  cufhion,  covering  the  alveolar  pro- 
cefles,  leaves  a  perforation  for  each  tooth  through 
its  highly  vafcular  and  hard  elaflic  texture.  The 
degree  of  its  hardnefs  is  very  great  in  infancy, 
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stnd  it  has  even  a  ridge  extending  through  its 
whole  length,  which  is  loft  in  age. 

CCVI. 

The  teeth,  from  their  (hape  and  offices,  are 
divided  into  three  different  clafles,  the  incifores, 
canini,  and  molares. 

The  incifors  are  the  four  teeth  in  the  fore- 
part of  each  jaw.  In  examining  them,  they  have 
each  two  furfaces  that  meet  in  a  (harp  edge. 
Their  anterior  furface  is  convex,  and  their  pofte- 
rior  one  fomewhat  concave,  and  being  ufually 
broader  and  thicker,  efpecially  the  two  firft  in  the 
•upper  jaw  ;  it  falls  over  thofe  of  the  under  jaw. 

The  canini  derive  their  name  from  their  re- 
femblance  to  the  rufks  of  a  dog,  and  they  are  at 
the  fame  time  the  longed  of  all  the  teeth.  Their 
fangs  are  larger  than  thofe  of  the  incifors  and 
they  are  placed  one  on  each  fide  the  incifors  in 
each  jaw.  Their  bafe  appears  in  form  of  a  wedge 
pointed  in  the  middle. 

The  molares,  or  grinding  teeth,  are  ten  in  each 
jaw.  They  differ  from  the  former  in  their  ufe, 
as  well  as  in  their  ftruclure.  Inftead  of  a  fingle 
fang  or  root,  they  have  two  in  the  under,  and 
three  in  the  upper  jaw ;  and  they  likewife  differ 
from  themfelves,  as  well  as  from  the  other  clafles. 
Thus  the  two  firft  pofTefs  a  form  between  the 
incifors  and  molares.  They  pofTefs,  like  the  in- 
cifors, but  one  root ;  but  they  terminate  like  the 
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caninus,  in  two  points,  of  which  the  anterior 
one  is  higheft.  The  two  next  grinders  are  much 
longer,  and  their  furface  poffefles  five  protu- 
berances, two  on  the  inner,  and  three  on  the 
outer  fide.  The  laft  molaris  is  fhorter  and  fmaller 
than  the  reft,  and  fo  late  in  its  appearance,  as  to 
receive  the  name  of  the  Dens  Sapientije. 

CCVII. 

The  formation  of  the  teeth  takes  place  at  a  very 
early  period.  About  the  fourth  month,  the  alve- 
olar procefs  is  found  only  a  (hallow  longitudinal 
groove,  divided  by  flight  ridges  into  a  number  of 
intermediate  depreflions,  which  compofe  at  laft 
the  future  alveoli  or  fockets.  But  in  the  foetus 
there  is  found  only  the  outer  (hell  of  five  de- 
ciduous teeth,  and  of  one  permanent  tooth  on 
each  fide  the  jaw.  Between  the  inner  fide  of  the 
deciduous  teeth  and  the  alveoli  in  the  foetus,  little 
capfules  are  placed,  and  connected  by  procefles 
with  the  gums,  in  which  the  incifors  and  canini  are 
afterwards  formed  •,  but  at  this  time  there  is  no 
appearance  of  the  rudiments  of  any  of  the  teeth. 
The  firft  appearance  of  the  teeth,  is  the  filling  of 
the  alveolar  deprefiions  with  fmall  pulpy  fub- 
ftances,  included  in  a  vafcular  membrane.  In 
forming  the  teeth,  the  furface  of  this  pulp  firft 
begins  to  harden,  the  offification  proceeding  from 
one  or  more  points,  according  to  the  kind  of 
looth  that  is  to  be  formed.    Thus  the  incifors 
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and  canini  difplay  but  one  oflifying  point,  the 
molares  four  or  five. 

CCVIII. 

By  the  progrefs  of  this  oflification,  the  pulp  is 
gradually  converted  into  bone ;  and  on  its  under 
furface,  lad  of  all,  the  fang  comes  to  be  formed. 
The  bony  part  receives  then  a  cruft  of  enamel, 
which  is  fecreted  in  a  manner  not  yet  explained, 
and  is  equally  compact  before  as  after  birth. 
During  the  progrefs  of  the  enamel,  the  lengthen- 
ing of  the  fang  or  root  takes  place  ;  and  according 
to  the  number  of  fangs,  the  points  of  oflification 
to  form  them  are  confpicuous.  By  the  growth  of 
the  fang,  the  tooth  is  pufhed  upwards ;  and  ac- 
cordingly makes  its  appearance  beyond  the  gum, 
about  the  5th,  6//j>,  or  month;  although  we  find 
on  the  one  hand,  infbnces  of  children  who  have 
been  born  with  them  ;  and  on  the  other,  where 
they  have  not  appeared  till  a  late  period.  In  the 
former  cafe,  their  number  is  confined  to  the  in- 
citers. They  have  even  at  times  been  difcovered 
in  foetus  of  {even  or  eight  months,  but  in  all  fuch 
premature  examples,  they  have  undergone  a  rapid 
decay  in  the  courfe  of  a  few  weeks  or  months 
from  their  firft  appearance.  In  the  latter  cafe 
they  have  been  known  fo  late  as  from  thirteen  to 
nineteen  months,  before  their  firft  marks  of  pro* 
trufion. 
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CCIX. 

The  common  order  of  protrufion,  is  a  fubjec*fc 
that  fhould  be  much  attended  to.  In  each  tooth, 
two  ftages  of  its  progrefs  may  be  remarked  :  the 
one,  is  the  fiage  of  its  increafe  or  growth;  the 
fecond,  of  its  progrefs  to  appearance,  or  actual 
denudation.  The  fymptoms  of  the  firft  are  often 
both  nice  to  discriminate,  and  alfo  moft  fatal  at 
times  to  the  conftitution  of  the  child.  Thofe  of 
the  fecond  are  generally  denoted  by  certain  ex- 
ternal marks. 

ccx. 

From  examining  the  form  of  the  teeth,  it  will 
occur  that  the  difficulty  of  protrufion  mud  depend 
on  their  departure  more  or  lefs  from  an  acute  or 
pointed  figure-,  and,  alfo,  according  as  the  ftate  of 
.the  parts  obftru£ts  their  progrefs.    Hence,  as  the 
incifors  pofl'cfs  both  an  acute  form,  and  as  the  jaw 
is  there  thinned,  their  protrufion  falls  to  be  firft. 
The  two  fmall  incifors  of  the  lower  jaw,  cut  the 
gum  about  the  feventh  month,  or  earlier.    They  ' 
follow  each  other  in  about  fifteen  days.  The 
large  ones  of. the  upper  jaw  appear  nearly  at  the 
fame  time,  after  which  the  fide  ones  of  the  lower 
jaw  appear  in  courfe,  and  are  followed  by  the 
fame  in  the  upper  jaw,  and  thus  the  incifors  are 
complete.    At  eleven  months,  the  canini  of  the 
lower  jaw,  which  form  the  fecond  order  in  point 
of  acutenefs  of  form,  divide  the  gum  ;  and,  in 
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the  courfe  of  fome  days  after,  are  accompanied  by 
thofe  of  the  upper  jaw.  At  a  year  old  or  up- 
wards, two  fmall  molares  advance  in  the  lower 
jaw  j  and  in  a  few  days  are  joined  by  thofe  in 
the  upper.  The  remaining  four  are  generally  not 
feen  till  two  years  of  age  or  upwards  ;  and  when 
appearing,  they  complete  the  milk  teeth,  or  firft 
fet.  But  the  interval  between  the  different  teeth 
is  by  no  means  fo  exact  as  here  Hated ;  and  often, 
a  very  confiderable  lapfe  of  time,  intervenes  be- 
tween them. 

CCXI. 

The  firft  fet,  or  milk  teeth,  twenty  in  number, 
are  remarked  by  authors,  as  diftinguilhed  by  their 
fuperior  whitenefs  and  regularity.  It  has  even 
been  fuppofed  by  fome  anatomifts,  that  they  had 
no  root;  but  this  opinion  is  combated  with  his 
ufual  force  by  Albinus.  At  the  fame  time,  there 
is  no  doubt  that  the  root  is  deftroyed  in  part  by 
the  time  they  fall,  or  are  fucceeded  by  a  fecond 
fet ;  and  that  even  the  feptum  of  the  fockets  is 
obliterated.  This  naturally  happens  as  a  confe- 
quence  of  preflure  by  the  fecond  fet,  in  their 
progrefs  to  protrufion. 

The  firft  fet  is  completed  by  the  age  of  three 
years;  and  in  ftrong  robuft  children  by  2\,  but 
feldom  fooner.  Their  protrufion,  or  the  firft 
dentition,  forms  the  mod  critical  period  in  in* 
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fancy;  and  from  it  the  future  ftate  of  delicacy 
in  childhood  is  often  to  be  traced. 

CCXII. 

The  fecond  fet,  or  adult  teeth,  replace  the 
milk  teeth  from  the  age  of  feven  to  fourteen, 
during  which  the  former  fet  are  gradually  fhed. 
Thefe  permanent  teeth  are  all  found  in  a  diftintl 
fet  of  alveoli,  and  by  the  increafe  of  the  latter, 
ib  as  gradually  to  obliterate  the  former  alveoli, 
their  teeth  drop  out,  and  they  totally  difappear. 
But  befides  this,  the  fecond  fockets  are  larger, 
and  acquire  alfo  additional  teeth,  or  three  grinders 
on  each  fide,  by  the  lengthening  of  the  jaw  for 
this  purpofe.  Hence  the  face,  from  the  fhort- 
nefs  of  the  jaw,  is  flatter  and  rounder  in  children 
than  in  adults. 

CCXII  I. 

Thefe  la  ft  molares  cut  tlie  gum  at  different 
periods.  The  firfl  generally  paffes  at  twelve  years- 
of  <ige,  the  fecond  at  feventeen  or  eighteen  year?, 
and  the  third,  or  Wifdom  Tooth,  not  till  twenty 
or  thirty,  fometimes  not  tiii  thirty-five. 

Though  two  fets  of  teeth  are  the  common  por- 
tion of  moft  individuals,  yet,  in  fome  rare  in- 
ftances,  a  third  fet  has  made  its  appearance  after 
the  age  of  fixty.  This  appearance  has  commonly 
been  attended  with  other  peculiar  circumftances, 
marking  fomewhat  of  an  effort  of  nature  towards 
a  complete  renovation  of  the  fyftem. 
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CCXIV. 

The  form  of  the  human  teeth,  thus  examined, 
appears  different  from  thofe  of  all  other  animals. 
Thus  the  canini  are  not  longer  than  the  reft,  nor 
yet  curved  as  in  the  beafts  of  prey.  The  incifors 
are  not  fo  fharp  as  in  animals,  and  the  molares 
are  flatter  and  more  blunt  in  their  edges.  From 
thefe  peculiarities  therefore,  man  is  defigned  for 
a  different  or  mixt  aliment,  and  is  fitted  equally 
to  live  on  animal  or  vegetable -diet. 

ccxw 

-  Chemical  Analyfis  of  Teeth. 
Teeth  confift  of  two  parts,  bone  and  enamel. 
The  analyfis  of  bone  was  formerly  examined  as 
confifling  of  jelly,  medullary  oil,  earth  with  phof- 
phoric  acid,  and  gluten.  The  enamel  again  differs 
from  this,  in  being  entirely  phofphate  of  lime, 
cemented  by  gluten. 

CCXVL 

Anatomical  Preparation  of  Bones. 
In  ftudying  anatomy,  it  is  neceffary  to  prepare 
the  bones  for  ufe  ;  and  this  is  done  either  naturally 
or  artificially. 

.Natural  Skeleton. 
i.  The  natural  fkeleton  is  confined  to  young  fubjects. 
It  is  formed  by  removing  every  part  from  the  bones, 
except  the  connecting  ligaments  and  cartilages,  which 
are  to  be  carefully  avoided.  When  the  parts  are  re- 
moved, the  body  is  then  to  be  macerated  in  clean 
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water,  which  is  to  be  changed  every  day ;  and  this  pro- 
cffs  is  to  be  continued  till  putrefaction  advance  fo  far, 
that  a  feparation  of  all  the  remains  of  the  foft  parts  C3n 
be  made  by  diffe&ion.  When  this  is  finilhed,  the  body 
is  to  be  again  iaid  in  water  for  a  day  or  two;  and  after- 
wards, for  a  few  days  into  lime  water,  or  a  folution  of 
potafh.  It  is  then  wafhed  clean,  and  hung  up  to  dry. 
Jn  this  preparation,  the  arms  are  removed  from  the 
trunk,  and  again  artificially  joined.  The  brain  is  a!fo 
icooped  out  through  the  bregma,  or  the  trephine  is 
applied  for  the  fame  purpofe. 

Artificial  Skeleton. 

2.  The  artificial  fkeleton  is  generally  preferred  to 
the  former,  as  the  fubje&s  of  it  are  adults,  or  bodies 
at  full  growth,  It  is  made  by  dilTedling  the  flefh  as 
much  as  poffible  from  the  bones ;  then  feparating  the 
bones  to  fuch  an  extent,  that  they  can  be  laid  in  a 
veflel.  When  laid  there,  they  are  to  be  covered  with 
water,  which  is  to  be  every  day  changed  for  about  a 
week.  After  this,  it  is  to  remain  unchanged,  occafion- 
ally  filling  it  up,  fo  as  to  keep  the  bones  covered  till 
putrefaction  remove  all  the  remains  of  the  foft  and 
ligamentous  parts,  which  requires  a  period  from  three 
to  fix  months,  according  to  the  citcumflances  of  the 
Hate,  and  temperature  of  the  feafon.  To  facilitate  the 
cleaning  of  the  long  cylindrical  bones,  holes  may  be 
bored  in  them  to  allow  the  accefs  of  the  water  to  their 
cavities,  and  the  corruption  of  the  medullary  matter. 

3.  When  putrefaction  has  fo  far  taken  place  as  to 
deProy  the  ligamentous  parts,  the  bones  are  in  a  Hate 
to  be  cleaned  or  to  be  fcraped  from  all  fuperlluo»s 
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adhering  matter.  When  this  is  done,  they  fiiould  be 
then  fteeped  for  a  fe.v  days;  afterwards  immerfed  in  a 
folution  of  potalh,  or  in  lime  water  for  a  week ;  and 
then  wafhed  clean,  and  fubmitted  to  dry.  This  is  to 
be  done  bed,  by  expofing  them  to  a  gradual  heat. 

4.  In  preparing  the  bones  of' the  artificial  flceleton. 
the  head  requires  particular  attention.  It  is  fubmittecr 
to  maceration  iike  the  other  bones,  after  firft  making 
numerous  incifions  through  the  fcalp,  to  facilitate  the 
reparation  of  the  foft  parts;  and  when  putrefaction  has 
fufficiently  advanced,  they  will  eafily  fcparate.  The 
bones  are  then  t;>  be  fcraped,  and  the  brain  evacuated 
through  the  foramen  magnum,  by  firft  bi caking  it  down, 
and  introducing. for  this  purpofe  fomething  through  the 
aperture,  To  l.parate  the  bones  of  the  cranium,  the  head 
mull  then  be  filled  with  dried  p.-as  well  fiiaken  in,  fo 
that  it  may  be  completely  crammed.  In  this  (late,  it  is  to 
be  put  id  water,  fo  that  the  peafe  may  fwell,  and  occa- 
fion  a  uniform  preflure  on  its  Internal  furface,  by  which 
a  fepar.ui'jn  of  the  principal  bones  at  the  futures  wiil 
take  place;  and  this  feparation  nay  be  afterwards 
eafily  extended.  The  head  of  a  young  fubjedt  Ihould 
always  be  preferred  for  this  purpofe. 

5.  The  bones  thus  prepared  and  dried  in  order  to 
form  the  fkeleton,  muft  be  properly  and  conveniently- 
arranged,  and  then  joined  by  means  of  flender  flexible 
wire. 

The  lower  jaw  is  to  be  fixt  in  its  fituation  by  pafilng 
wire  through  its  condyloid  procefles  and  each  temporal 
bone,  in  order  to  bring  the  articulating  furfaces  into 
contact;  and  this  fixing  Ihould  be  fo  made,  as  to  rre-: 
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ferve  the  motion  of  the  jaw.  The  anterior  portion  is  tcr 
be  prevented  from  falling  down  by  a  fpiral  wire  fixt  to 
the  os  fpbenoides;  and  its  end  to  the  middle  of  another 
wire,  extended  from  one  angle  of  the  jaw  to  the  other, 
in  the  form  of  a  bell  fpring. 

The  atlas,  oj  firft  *  ,-rtebra,  is  then  to  be  fixt  by 
means  of  wires  pa  fled  through  i:  and  the  bafe  of  the 
occipital  bone,  in  fuch  a  manner  as  may  bell  confine  its 
natural  fuuation,  no  motion  being  neceffary  between  it 
and  the  parts  to  which  it  falls  to  be  connected*  Acrofs 
its  opening,  a  flrong  wire  is  next  to  be  placed,  forming 
on  its  anterior  part  a  circle  fit  to  admit  the  end  of  the 
finger;  and  through  this  circle  the  upper  end  of  a  large 
wire  is  to  pafs,  upon  which  the  vertebra  are  ftrung. 

6.  This  wire  in  iize  fhould  not  exceed  a  large  goofe 
quill,  and  on  it  all  the  vertebrae  are  to  be  itrung  in  their 
proper  order,  and  in  its  incurvation  the  natural  bend 
of  the  fpine  is  to  be  imitated,  and  holes  pafled  through 
the  body  of  each  vertebra  to  admit  it.    Its  lower  end 
fhould  enter  the  facrum,  on  the  inner  fide  of  which,  an 
inch  from  the  top,  a  hole  being  driven,  the  wire  is 
to  be  there  fecured  by  a  pin.    The  cartilages  of  the 
vertebra;  are  to  be  imitated  by  thin  circular  pieces  of 
cork,  |  inch  thick  anteriorly,  and  Hoped  off  in  the  form 
of  a  wedge,  which  are  to  be  interpofed  for  ten  or  twelve 
joints  above  the  facrum.  Th?ir  thicknefs  aHb  fhould  be 
gradually  leffened  as  they  advance  upwards,  till  it  come 
to  1  inch^  and,  when  the  fpine  is  complete,  thefe  pieces 
fhould  receive  a  covering  of  flour  and  water,  rnixt  with 
a  fmall  proportion  of  burnt  umber.    The  end  of  the 
wire  connecting  the  vertebra,  is  to  be  pafled  through  the 
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circular  wire  of  the  atlas,  ancKhen  through  the  foramen 
magnum  above  the  fuperior  part  of  the  cranium,  where 
it  is  to  be  confined  by  a  nut,  fcrewed  upon  the  top  of 
the  wire,  clofe  to  the  bone. 

7.  The  ribs  are  next  to  be  united  to  the  tranfverfe 
proceffes  of  the  dorfal  vertebra;  by  (lender  wires  through 
their  pofterior  extremities ;  and,  in  doing  this,  the 
lower  ribs  mull  be  firft  articulated  on  each  fide,  ad- 
vancing upwards. 

When  their  pofterior  extremities  are  thus  connected, 
their  anterior  ones  are  to  be  fupported  by  narrow  flips 
of  leather,  formed  in  imitation  of  their  cartilaginous 
appendages,  which  connect  them  with  the  fternum.  In 
forming  thefe  flips,  the  ftructure  of  the  parts  muft  be 
attended  to.  Thefe  flips  are  to  be  fixed  to  the  ribs  by 
making  in  the  ribs  a  perpendicular  flit  about  4  inch 
deep,  with  a  f'aw  to  admit  them  ;  and  to  this  flit  the 
extremity  of  the  leather  is  to  be  adapted,  and  then 
fecured  by  glue  or  a  pin.  The  fame  joining  may  be 
made  to  the  fternum,  by  introducing  the  ends  of  the 
leather  into  the  natural  (ituation  of  the  cartilages. 
When  fir.ifhed,  the  application  of  pafte  over  the  join- 
ings, will  render  the  appearance  natural. 

The  clavicles  are  next  to  be  placed  in  their  natural 
fituation,  and  fedured  to  the  fternum  by  flender  wire 
pafled  through  them  ;  and  to  the  fcapula  they  may  be 
articulated  in  the  fame  manner. 

The  fcapula:  are  to  be  connected  with  the  trunk  by 
means  of  wires  pafled  through  their  inferior  angles,  and 
the  ribs  ficuated  immediately  in  this  fituation. 

8..  In  the  bones  of  the  pelvis,  the  ofla  ilii  are  to  be 
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joined  to  the  lateral  edges  of  the  facrum,  by  pafiing 
two  firong  wires  through  the  outfide  of  the  pofterior 
part  of  the  ilium  from  fide  to  fide,  and  piercing  the 
thick  part  of  the  facrum  at  the  diftance  of  1  \  inch  from 
each  other  j  which  wires  are  to  be  fecured  at  its  ex- 
tremity, by  placing  a  nut  with  a  fcrew  upon  them. 

The  fame  connexion  may  be  made  between  the  fides 
of  the  ofla  pubis,  by  pafling  one  or  more  wires  from 
fide  to  fide,  and  fecuring  them  by  rivets.  The  carti- 
lage of  the  fymphyfis  is  to  be  fupplied  by  a  fmall  piece 
of  cork  plaillered  over;  and  the  os  coccygis  is  to  be 
articulated  with  the  point  of  the  facrum  by  a  tin  plate 
and  two  pins. 

9.  The  extremities  are  more  difficult  to  conned!  than 
the  head  and  trunk. 

In  the  fuperior  extremities,  the  connection  is  made 
by  making  a  longitudinal  oblique  incifion  with  a  faw, 
an  inch  deep,  through  the  head  of  the  humerus;  and 
fixing  in  this  part  a  fcrew  2  inches  long,  the  upper  half 
of  which  being  flattened,  and  having  a  hole  for  a  cork 
near  its  top,  fecures  the  bone  in  its  fituation  by  pafiing 
the  wire  laterally  through  its  head ;  and  at  the  fame 
time  admits  in  the  bone  a  freedom  of  motion.  The 
projt cling  part  of  the  fcrew  again  is  to  be  fixed  in  the 
glenoid  cavity  of  the  fcapula,  and  fecured  by  a  nut. 

The  elbow,  the  next  pait,  is  articulated  by  a  tin 
plate  and  pins.  A  circular  ^tece  of  plate,  an  inch  in 
diameter,  is  fixed  edgeways  in  a  longi  udinal  direc- 
tion into  the  ridge  of  the  notch  formed  by  the  curva- 
ture of  the  oleciancn,  and  kept  in  its  place  by  pafiing 
two  pins  from  fide  to  fide.    The  profiting  part  of  the 
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tin  is  next  to  be  received  into  a  flit  made  with  a  faw  in 
the  lower  end  of  the  humerus ;  where  being  confined 
by  a  pin  pafled  through  it  and  the  bone,  by  this  mode 
of  connexion  a  freedom  of  motion  will  be  permitted. 

The  upper  extremity  of  the  radius  is  joined  to  the 
anterior  procefs  of  the  ulna  by  a  fmall  oblong  piece  of 
tin  plate,  one  end  of  which  being  fixed  tranfverfely 
in  the  outer  furface  of  the  procefs,  the  projecting  end 
is  received  into  a  tranfverfe  incifion  of  the  lateral  fur- 
face  of  the  radius  at  its  articulation.  This  incifion  is 
made  with  a  faw  about  |  of  an  inch  from  its  fuperior 
extremity;  and  the  plat:  is  confined  in  its  iituation  by 
a  pin  pafling  longitudinally  through  it,  a,)d  fecured  to 
the  bone.  The  lower  extremity  of  the  ulna  is  amcu. 
lated  to  the  radius  in  a  manner  exactly  fimilar  to  the 
upper  one,  and  therefore  does  not  require  repeti;ion. 

The  two  radial  bones  of  the  wrilr.  are  joined  to  it  by 
two  oblong  pieces  of  tin  plate,  and  fecured  by  pins  in 
the  manner  already  defcribed,  fo  as  to  admit  of  flexion 
and  extenfion. 

The  carpal  and  metacarpal  bones  are  to  be  confined 
in  their  fituation  by  wires  pafled  through  them  in  a 
convenient  direction. 

The  thumbs  and  fingers  are  joined  by  fmall  oblong 
tin  plates,  properly  adapted  for  the  purpofe.  E.^ch, 
plate  is  to  be  fi\ed  in  the  upper  e.\tremity  of  the  bone, 
by  flitting  each  bone  longitudinally  with  a  faw  to  a 
proper  diitance  to  receive  it;  and.  the  plate  is  then 
fecured  by  pafling  a  pin  laterally  through  the  bone, 
and  in  this  way  fufficient  motion  will  be  permitted. 

In  the  lower  eAtremities,  a  junction  with  the  pelvis 
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is  made  by  flitting  the  head  of  the  femur  as  far  as  it» 
neck  with  a  faw  longitudinally.  Jnto  this  part  a  fcrew, 
two  inches  and  a  half  long,  and  flattened  for  one  half 
its  length,  is  to  be  fixed  ;  and  this  fcrew  is  to  be 
fecured  by  a  tranfverfe  pin,  pafled  laterally  through  the 
head  of  the  bone,  and  through  a  hole  made  near  the 
flat  part  of  the  fcrew.  The  projecting  end  is  then  to 
pafs  through  a  perforation  in  the  middle  of  the  ace- 
tabulum, and  is  to  be  confined  by  a  nut  pafled  over  it 
within  the  pelvis;  while,  at  the  fame  time,  it  is  done 
fo  as  to  allow  a  freedom  of  motion. 

To  the  tibia,  again,  the  femur  is  connected  by  a  flip 
of  tin  plate,  about  4  inches  long,  and  ?  broad  ;  which 
is  to  be  doubled  acrofs  its  middle,  fo  as  to  bring  the 
two  ends  even.  The  inner  furfaces  of  the  tin  are  to  be 
clofely  applied  to  each  other,  except  at  the  bend  ; 
where  an  open  loop  is  to  be  formed  for  the  paflage  of  a 
wire  about  the  fize  of  a  crow  quill.  The  two  ex- 
tremities of  this  tin  plate  are  to-  be  inferted  perpendicu- 
larly into  the  pofterior  edge  of  the  articulating  furface 
of  the  tibia,  fo  as  to  project  from  the  bone  about  an- 
inch  ;  that  the  loop  may  be  fituated  tranfverfely  be- 
tween the  two  condyles  of  the  femur,  when  the  bones 
are  naturally  placed.  They  are  then  to  be  connected 
by  paffing  a  wire  tranfverfely  and  laterally  through  the 
condyles  near  their  pofterior  furfaces,  and  through  the 
loop  of  the  tin  plate.  That  part  of  the  plate  inferted 
into  the  tibia,  is  to  be  fecured  by  two  pins  driven  into 
its  potterior  furface,  fo  as  to  pierce  the  plate  in  two 
different  places. 

The  patella  is  joined  to  the  anterior  edge  of  the  fu- 
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perior  extremity  of  the  tibia  by  a  tin  plate  2  inches 
long,  and  |  inch  broad;  paffing  upward  into  the  infe- 
rior edge  of  the  patella,  and  downwards  into  the  ante- 
rior edge  of  the  iuperior  extremky  of  the  tibia  ;  where 
it  is  fecured  by  a  pin  driven  into  the  bones  in  fuch  a 
direction,  as  to  pierce  the  tin  plate. 

10.  The  fibula  is  connected  to  the  tibia  at  its  two 
extremitiei  by  two  oblong  tin  plates,  fixed  into  four 
flics  made  perpendicularly  with  a  faw  through  the 
centre  of  each  articulating  furface,  and  fecared  by  pins 
palTed  tranfverfely  through  the  bones  and  plates,  in  the 
manner  already  defcribed. 

11.  The  tibia,  at  its  lower  extremity,  is  to  be  joined 
to  the  aflragalus,  by  introducing  a  tin  plate  into  a  flit 
made  in  each  perpendicularly  with  a  faw,  and  fecuring 
the  plate  by  pins  palTed  tranfverfely,  one  through  the 
tibia,  and  another  through  the  aftragulus;  and,  by  a 
hole  in  each  end  of  the  plate,  the  natural  flexion  and 
extenfion  of  the  part  will  be  allowed. 

The  os  calcis  is  to  be  fecured  in  its  fituation  by  con- 
necting it  by  wire  to  the  aftragulus,  and  that  in  the 
molt  convenient  manner.  In  like  manner  is  the  fca- 
phoides  to  be  united  to  the  anterior  part  of  the  aftra- 
gulus, and  the  other  bones  of  the  tarfus  may  be  joined 
in  a  fimilar  way. 

iz.  The  metatarfal  bones  may  be  ccnnecled  to  the 
correfponding  tarfal  ones  by  wires  or  tin  plates,  as 
employed  for  the  fingers.  A  wire  fhould  be  patted 
tranfverfely  through  the  anterior  extremities  of  thefe 
bones  to  unite  them  to  each  other,  and  keep  them  in 
their  places. 
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The  bones  of  the  toes  are  to  be  joined  to  the  meta- 
tarfal  bones  by  tin  plates  in  the  lame  manner  as  de- 
fcribed  in  the  fingtrs ;  or  elfe  a  wire  may  be  paffed 
through  the  under  part  of  the  thick  anterior  extremity 
of  the  metaiarla!  bones  longitudinally,  and  through  the 
centre  of  the  bones  or  the  toes,  fecuring  the  wire  at 
the  end  by  a  (mall  clinch.- 

13.  Bv  this  manner  of  forming  the  bones  into  a  (ke- 
leton,  or  placing  them  in  their  natural  ftate,  the  ftudy 
of  ofteology  is  facilitated  ;  but,  in  order  to  underftand 
farther  the  intimate  (hudture  of  bones,  or  to  demon- 
strate their  particular  part?,  different  modes  of  prepar- 
ing them  are  had  recourfe  to;  and  by  thefe  prepara- 
tions may  be  (hewn, 

1.  The  fibrous  texture  of  bones,  and  the  pliancy 
and  flexibility  to  which  they  can  be  reduced. 

2.  The  vafcularit)  o:  bones,  and 

3.  Their  internal  cancellated  appeararee. 

14.  To  (hew  the  fibrous  texture  ot  bones,  let  a  bone 
be  unmet  fed  in  a  weak  acid  liquor  made  of  an  ounce  of 
muriatic  acid,  and  one  quart  of  water  in  a  glafs  veficl, 
in  which  iblution  it  mull  lie  from  three  to  four  months. 
By  the  end  of  this  folu  ion,  the  earth  of  the  bm  e  will 
be  neutralized,  and  in  time  feparated  from  the  fibrous 
part.  To  be  fuccefsful,  much  time  mult  be  given  for 
completing  the  procefs ;  and  the  acid  occaGor»lly  added 
to  the  liquor,  which  fhould  never  be  too  lho  .g.  In 
this  ftate,  the  bones  become  perfectly  hV.ible. 

15.  The  vafcularity  of  bones  is  (hewn  by  the  fame 
procefs;  but,  in  order  to  do  it,  not  a  lingle  bone, 
but  the  whole  extremity  mult  be  taken  ;  and,  when 
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thoroughly  heated  by  immerfmg  it  In  hot  water,  it  is 
to  be  injecVd  by  the  arteries;  and  on  finifhing  this 
part,  the  bone  may  be  fubrr.itted  to  the  former  procefs. 

1 6.  To  demonitrate  the  cancelli  of  bones,  the  middle 
part  of  the  os  femoris  mould  be  cut  into  portions  of 
two  inches  in  length,  by  means  of  a  fine  faw,  fteadily 
ufed.  Thtfe  pieces  mould  be  fubmitted  to  maceration 
in  water  for  two  or  three  months,  to  remove  all  their 
medullary  oil ;  and,  when  dried,  the  reticulated  !lru£tur« 
of  the  cancelli  will  appear  dill;  ibutcd  through  the  cavity. 
Recent  bones  anfwer  here  belt. 

Preparation  of  the  Periojleum. 

The  ftrutture  of  the  periofleum  is  (hewn  by  taking 
part  of  it  from  an  injecled  fubjeft,  which  mud  be  laid 
in  water,  and  the  water  mould  be  changed  every  day 
while  any  bloody  tinge  appears.  When  removed  from 
the  water,  it  may  be  either  preferved  in  its  wet  flate  in 
a  veffel  with  fpirits  of  wine,  or  it  may  be  dried,  and 
placed  in  oil  of  turpentine,  or  preferved  by  varnifh. 
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PART  II. 

DEMONSTRATION  and  DISSECTION- 


CCXVII. 

Having  now  demonftrated  at  fufRcient  length 
the  ftru&urc  of  the  bones,  or  the  bafis  of  the 
body;  we  proceed  next  to  what  we  have  termed 
Demonftration  and  DifTecYion,  or  to  view  the 
machine  in  its  natural  flare,  beginning  our  invcf- 
tigation  with  the  furface,  and  extending  our  view  in- 
ternally, as  the  parts  become  unfolded  by  the  knife. 

CCXVIII. 

Common  Teguments. 
The  firft  part  that  arrefts  our  attention  on  this- 
plan,  is  the  common  teguments,  which  confift  of 
three  parts,  the  cuticle  6r  epidermis,  the  rete  mu- 
cofum,  and  true  (kin. 

CCXIX. 
Cuticle  [Epidermis). 
The  epidermis,  or  fcarf  (kin,  is  a  thin,  almoft 
transparent,  and  infenfible  membrane.    It  is  eafily 
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Separated  from  the  parts  below  by  maceration, 
putrefaction,  or  the  application  of  a  blifter.  It 
varies  in  its  thicknefs  in  different  places,  both 
originally  as  we  find  in  the  foetus,  and  alfo  farther 
in  confequence  of  preffure  in  the  courfe  of  life. 
When  minutely  examined,  it  is  compofed  of  layers 
or  laminaj,  which  are  more  diftin£tly  feparable 
from  its  greater  thicknefs  in  the  negro  than  in  the 
white  fubje£h  Its  external  furface  is  alfo  marked  by 
furrows  correfponding  to  thofe  of  the  true  (kin,  by 
which  its  fhape  is  adjufted;  and  it  is  diftinguifhed 
by  numerous  perforations,  iy7,  From  the  exhalant 
veiTels  which  throw  out  the  perforation  or  fweat. 
2 d/y,  From  the  extremities  of  excretory  duds,  which 
appear  only  in  particular  parts  of  it.  From 
the  openings  of  abforbents,  which  take  up  what- 
ever is  applied  to  the  furface :  and  4thlyy  From  the 
holes  for  tranfmiflion  of  hairs,  which  are  veHf 
numerous  over  it. 

The  firlt,  however,  or  what  are  termed  the 
pores  of  the  (kin,  are  mod  confpicuous  upon  the 
palms  and  foles,  and  alfo  upon  the  nofe,  ears,  and 
penis. 

cexx. 

The  cuticle,  or  external  covering,  pervades  every 
part  of  the  furface  except  under  the  nails.  It  is 
reflected  alfo  inwards,  to  line  the  principal  paf- 
frges,  particularly  the  alimentary  canal,  trachea, 
&c ;  and  in  thefe  fituations  it  becomes  fomewhat 
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changed  in  its  texture.     Certain  procefles  alfo,. 
where  it  forms  the  lining  of  pafTiges,  connect  it 
with  the  fkin. 

CCXXI. 

On  the  formation  of  this  part,  various  opinions 
have  been  formed  by  authors,  the  moil  probable 
of  which  is,  that  it  is  produced  by  a  condenfation 
of  the  next  part,  or  corpus  mucofum,  or  elfe  by 
the  extremities  of  excretory  vefltls.  Such  is  its 
denfity,  that  no  vefiels  can  be  traced  in  it. 

CCXXII. 

The  functions  of  the  cuticle  are  various.  It. 
protects  the  fenfible  parts  below  from  external 
irritation.    It  regulates  the  proportion  of  fluids 
received  into  and  expended  by  the  furface,  and 
thus  it  hinders  that  degree  of  evaporation  that: 
w.ould  prove  hurtful. 

CCXXIII. 
Rete  Mucofum. 

The  fecond  part  of  the  teguments,  on  removing 
the  cuticle  that  comes  into  view,  is  what  is  termed 
the  rete  mucofum,  fo  named  from  its  fuppofed  re- 
femblance  to  a  net  work.  This  part  is  compofed  of 
the  extremities  of  fmall  veffels  palling  between  the 
cuticle  and  true  fkin,  but  involved  in  or  furrounded 
by  a  vifcid  fubftance.  This  fubftance  is  extremely 
thin,  and  feparated  with  difficulty  in  the  European, 
,but  it  is  thicker  and  fofter,  confequently  cafily 
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inveftigated  in  the  negro,  in  whom  it  can  even  be 
divided  into  two  diflinft  layers.  Its  texture  how- 
ever is  fo  foft,  that  it  fuffers  a  complete  folution 
by  maceration  in  water. 

CCXXIV. 

It  is  to  this  part,  the  variety  of  colour  confpi- 
cuous  in  the  natives  of  different  climates,  and  alfo 
in  individuals  of  the  fame  climate,  is  chiefly  to  be 
referred.  Thus  it  is  of  a  white,  or  rather  light  grey 
femi-tranfparent  colour  in  the  European,  black  in 
the  Ethiopian,  and  brown  in  the  Afiatic,  and  its 
fliades  vary  more  or  lefs  in  almoft  every  indi- 
vidual. 

cexxv. 

Like  the  cuticle,  this  part  pervades  the  whole 
extent  of  the  furface  except  the  nails,  and  it  is 
alfo  marked  by  the  ridges  of  the  cutis  vera.  Its 
colour  is  fomewhat  lighter  in  the  palms  and  foles 
than  elfewhere. 

,  CCXXVI. 
The  functions  of  this  part  are  not  wholly  deter- 
mined. It  clearly  ferves  as  a  cufhion  or  defence 
to  the  fmall  cuticular  veffels,  and  in  the  warmer 
climates  probably  hinders  alfo  the  too  great  pene- 
tration of  the  folar  heat. 

CCXXVII. 
True  Skin  (Cutis  Vera). 
The  true  fkin,  the  laft  and  principal  divifion  of 
the  teguments,  gives  a  general  covering  to  the 
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whole  body.  It  is  formed  of  fibres  clofely  com- 
pared together,  and  fo  interwoven,  as  to  run  in 
every  direction.  It  is  plentifully  fupplied  with 
blood-vefiels  and  nerves,  fo  that  the  fmalleft  punc- 
ture gives  pain  and  draws  blood.  Such  is  the 
number  and  fize  of  its  veflels,  that  the  (kin  can  be 
readily  injecled.  In  its  texture  it  is  ftrong,  elaftic, 
and  capable  of  confiderable  elongation ;  and  from 
thefe  qualities  in  quadrupeds,  it  is  converted  into 
leather.  Its  ftrength  and  denfity,  however,  is 
greater  externally  than  internally ;  and  it  is  alfo 
thicker  and  loofer  on  the  pofterior  than  on  the 
anterior  parts  of  the  body,  and  thickeft  and 
ftrongeft  on  the  palms  and  foles,  than  on  any  of 
the  extreme  parts. 

ccxxvm. 

From  the  different  proportions  of  its  circulation, 
the  colour  of  this  part  differs  in  different  parts  of 
the  body,  and  the  thinnefs  of  the  cuticle  produces 
alfo  the  fame  effect  as  at  the  edge  of  the  eye-lids> 
the  red  or  vermilion  part  of  the  lips,  &c. 

CCXXIX. 

In  examining  the  itru&ure  of  this  part  on  re- 
moving the  former  divifions,  it  feems  every  where 
befet  with  innumerable  papillae  or  eminences, 
which  appear  like  minute  granulations.  In  thefe 
papilla;  is  fuppofed  to  refide  the  organ  of  touch, 
from   their  extreme  fenfibility  and  vafcularitv. 
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Their  appearance  differs  fomewhat  in  different 
parts  of  the  fkin,  as  on  the  infide  of  the  lips, 
where  they  are  termed  villi.  They  are  raoft  con- 
fpicuous  on  the  palms  and  foles,  where  they  ap- 
pear placed  in  double  rows  upon  the  ridges 
running  on  the  points  of  the  toes  and  fingers 
in  a  fomewhat  fpiral  and  parallel  direction,  and. 
by  thefe  ridges  they  are  both  defended,  and  the 
perfpirable  furface  increafed.  Befides  this  general 
ftrudture,  various  folds  are  obferved  in  the  fkin, 
which  depend  on  the  particular  form  and  texture 
of  the  more  internal  parts ;  and  where  thefe  folds 
exift,  the  flcin  is  thinner  than  elfewhere,  to  allow 
a  pliancy  and  eafe  of  motion. 

ccxxx. 

Trom  this  account  of  its  ftruclure,  the  ufes  of 
the  fkin  are  to  give  form  to  the  body  to  unite  the 
different  parts  of  it,  and  to  defend  them  from 
injury.  Befides  which,  it  forms  the  external 
organ  of  fenfation,  and  gives  paffage  to  the  various 
fluids  abforbed  or  perfpired ;  but  in  order  that  it 
may  execute  thefe  functions  properly,  it  is  pre- 
ferved  moifl  by  the  rete  mucofum,  and  it  is 
guarded  from  external  injury  by  the  cuticle,  and 
alfo  has  the  excefs  of  its  fenfibility  taken  off  or 
diminifhed. 

CCXXXI. 

After  this  general  view  of  the  form  of  the 
fkin,  we  are  next  led  to  examine  what  have 


clxviii  DEMONSTRATION 


been  termed  its  appendages,  the  firfl;  of  which  is 
the  nails. 

CCXXXII. 

Nai/s. 

The  nails  are  proved  a  continuation  of  the 
©uticle  by  their  feparating  along  with  it  by  boiling 
water  or  maceration,  by  their  fimilar  infenfibility 
and  apparent  want  of  veflels,  and  by  their  being 
renewed  when  removed.    They  are  compofed  of 
different  layers  applied  over  each  other,  formed  of 
longitudinal  fibres,  but  of  unequal  fize.    In  their 
dead  (late,  when  detached  from  the  body,  they 
are  entirely  tranfparent ;  but  they  receive  circula- 
tion and  colour  in  their  natural  fituation  from  the 
vefTels  of  the  fkin  to  which  they  adhere.  Their 
origin  is  by  a  fquare  root  a  little  before  the  laft 
joint  of  the  fingers  and  toes,  and  they  are  fixed 
at  their  roots  by  a  femi-lunar  fold  of  the  cutis, 
over  which  is  reflected  at  this  part,  the  covering 
of  the  cuticle  adhering  to  them.    Their  growth 
takes  place  from  their  roots,  not  from  their  points. 
CCXXXIII. 
The  ufe  of  the  nails  is  to  defend  from  injury 
the  extremities  of  the  fingers  and  toes,  to  increafe 
their  powers  of  apprehenfion,  and  efpecially  to 
render  minute  objects  more  eafily  taken  hold  of. 
CCXXXIV. 

Hairs. 

Next  to  the  nails,  as  an  appendage  to  the  fkin. 
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fall  to  be  examined  the  hairs.  The  appearance 
and  colour  of  the  hairs,  diff*r  both  in  different 
parts  of  the  fame  body,  and  they  differ  alfo  in  dif- 
ferent individuals.  They  arife  by  roots  or  bulbs, 
which  have  their  feat  in  the  cellular  fubftance 
under  the  Ikin.  Thefe  bulbs  are  of  various  fhape 
in  different  parts  of  the  body,  and  are  furniftied 
with  blood-veffels  difperfed  upon  them  for  their 
nourishment. 

cexxxv. 

Each  bulb  is  divilible  into  two  membranes  or 
capfules,  wiihin  which  is  an  oily  fluid,  fuppofed  to 
give  colour  to  the  hair;  by  want  of  which  from 
age,  or  under  difeafe,  it  becomes  white.  The 
body  of  the  hair,  or  outer  part,  confifts  of  fmaller 
hairs  inclofed  in  a  membrane;  and  they  vary  in 
foftnefs  and  colour,  according  to  climate,  age,  and 
conftitution.  The  growth  of  the  hair,  like  that  of 
the  nails,  is  from  the  root. 

ccxxxvr. 

Though  ornament  and  warmth  may  be  confidered 
as  one  ufe  of  the  hair;  yet  it  is  certainly  intended 
by  nature  for  other  important  purpofes  with  which 
we  are  ftill  unacquainted. 

CCXXXV1I. 
Sebaceous  Follicles. 
In  parts  of  the  furface  expofed  to  air  or  friclion, 
the  (kin  poffeffes  a  particular  appendage,  or  fecrc- 
tory  organs,  termed  the  ftbaceous  duds  or  fol- 
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licles.  Thefe  contain  an  unctuous  matter,  which 
can  be  fqueezed  out,  being  often  of  a  firm  con- 
fidence, and  rcfembling  a  fmall  worm.  The  feat 
of  thefe  duels  is  under  the  fkin,  and  they  are  mod 
confpicuous  in  the  nofe,  ears,  nipples,  groins,  and 
external  parts  of  generation. 

Their  ufe  is  evidently  by  means  of  their  fluid, 
to  lubricate  and  defend  from  irritation. 

ccxxxvnr. 

Miliary  Glands. 
In  the  fame  manner  in  the  arm-pits,  we  find 
what  are  termed  miliary  glands,  from  their  re- 
femblance  to  millet  feeds.  This  ftruclure  has 
been  confidercd  as  general  over  the  fkin,  though 
it  does  not  bear  demonftration  from  its  minute- 
nefs. 

CCXXXIX. 
Cellular  Membrane  (Mcmbrana  Cellularis). 
But  a  more  important  part,  and  which  forms  a 
Hill  more  general  covering  than  the  fkin  itfelf,  is 
the  next  divifion  of  the  animal  ftructure  that 
appears  on  difledlion,  or  what  is  termed  the  cel- 
lular membrane.  It  inverts  every  part  of  the 
body,  the  moll  minute  we  are  able  to  trace.  It 
is  compofed  of  a  fine  web,  formed  of  many  mem- 
branes connected  together  in  an  irregular  manner, 
and  made  up  of  cells  which  communicate  freely 
with  each  other  wherever  they  are  found,  a  con- 
fpicuous proof  of  which  is  afforded  in  difeale. 
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In  its  natural  ftate  it  is  highly  elaftic ;  and,  if 
drawn  out  to  any  extent,  it  fuddenly  recoils, 
which  {hews  its  ftructure  highly  condenfed  an«l 
compacted. 

CCXL. 

The  extent  of  this  membrane  is  greater  than 
that  of  any  other  part.  It  fir fl:  lines  the  (kin  ;  it 
next  covers  the  mufclcs  ;  it  then  enters  between 
their  fibres  ;  and  laftly,  it  forms  part  of  their  com- 
pofition.  It  varies,  however,  in  its  thicknefs  in 
different  parts  of  the  body,  especially  where  there 
is  much  expofure  to  prefiure;  as  in  the  hips, 
palms,  and  foles,  and  there  it  is  always  thickeft. 

CCXLI. 

The  cells  of  this  membrane  are  kept  moif". 
by  an  interftitial  fluid,  and  in  many  parts  they 
fuftain  the  fat,  cr  the  veficles  containing  it  arc 
depofited  in  them.  On  the  whole,  it  pofleffes 
little  fhare  of  fenubility,  and  difcovers  on  injury 
little  irritability  or  pain.  Its  chief  ufe  feems.to  be 
to  connect:  parts  together  to  prevent  their  morbid* 
adhefion  to  each  other,  to  farm  their  covering  and 
(heath  to  move  in,  and  to  ferve  as  a  depofition  for 
the  organs  fecreting  the  fat. 

CXLII. 

Fat  (Adeps). 

The  opening  of  the  cellular  membrane  leads 
next  to  the  examination  of  the  fat.  This  fubftiuicc 
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is  lodged  in  it,  but  without  any  proper  communi- 
cation with  it.  It  is  made  up  of  mafles  compofed 
of  fmall  veficles  containing  it.  Thefe  veficles  are 
furrounded  by  a  network  of  blood  veflels  which 
fecrete  the  fat,  without  any  glandular  ftructure ; 
and  this  fat  tranfudes  from  the  cells  without  any 
communication  between  the  veficles  with  each 
other,  or  with  the  excretory  ducts  to  convey  it. 

CCXLIII. 

The  fat  fhews  confiderable  difference  in  its 
confidence  in  different  parts  of  the  body.  In 
the  living  animal  it  is  generally  fluid,  though  in 
fome  parts  it  is  more  folid,  and  in  the  fame  ftate 
as  it  difplays  after  death.  The  fullnefs  and  fize 
of  the  body  are  in  a  proportion  to  the  prefence  of 
the  fat  ;  and  it  is  depofited  in  alrnoft  every  part  of 
the  fyflem,  external  as  well  as  internal:  but  in 
young  perfons  it  is  for  the  moft  part  placed, 
externally,  while  in  the  aged  it  is  removed  to  the 
internal  parts,  and  depofited  on  the  vifeera. 

CCXLIV. 

The  ufes  of  the  fat  are  numerous.  It  parti- 
cularly ferves  to  lubricate  every  part ;  to  facilitate 
the  action  of  the  mufcles  ;  to  give  form,  fmooth- 
nefs,  and  plumpnefs,  when  required  ;  to  obviate 
the  effects  of  preffure  •,  and  to  be  ready  as  a 
refervoir  of  nourifliment,  when  needed  under  dif- 
eafe. 
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Chemical  Ancilyjis  cf  the  Common  Teguments  and  their 

appendages. 

1.  The  cuticle,  when  lubmitted  to  chemical  invefti- 
gation,  is  chiefly  compofed  of  gelatin.  The  rete  inu- 
cofum  in  its  confillence  is  glutinous,  and  without  taile 
or  fniell.  In  colour  it  varies  from  the  three  caufes  of 
climate,  part  of  the  body,  and  dileafe.  The  tirlt  was 
already  noticed  in  its  description.  The  fscond  is  con- 
fpicuous  in  the  areola  of  the  nipples;  and  the  third  in 
jaundice,  chlorofis,  and  other  difeales.  The  conilituent 
principles  of  this  part  are  animal  mucus,  mixt  with  the 
colouring  principle. 

2.  The  true  flc'n,  in  confequence  of  the  different 
experiments  of  chemifts,  is  found  to  be  fimply  gelatin, 
with  an  additional  quantity  of  oxygen. 

3.  The  nails,  when  boiled,  give  out  jelly  and  a  fmall 
portion  of  oil,  but  they  contain  no  earth,  fome  gluten, 
and  a  little  phofphorated  calx. 

4.  The  hairs  give  out  the  fame  principles  as  the 
nails,  animal  jelly,  and  a  fmall  portion  of  oil  without 
any  earth. 

5.  The  febaceeus  follicles  and  miliary  glands,  are 
moft  remarkable  for  their  fecretion,  which  is  fomeuhat 
oleaginous,  and  moft  confpicuous  under  the  arm-pit.  it 
is  of  a  pale  colour,  reddifii  in  the  axillae,  and  blackifh 
between  the  toes.  It  (tains  the  clothes  frequently  of  a 
blue  colour,  and  is  converted  into  a  red  by  the  juice  of 
lemons. 

6.  The  fat  is  fluid  in  the  living  body,  has  a  hard, 
foft,  and  oleous  tafte.  Though  in  various  proportions, 
it  is  never  lefs  at  a  medium  than  81bs.  in  one  perfonj 
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but  from  mode  of  life  and  conftitution,  it  is  often  ac- 
cumulated to  an  enormous  degree.  Its  conftituent  prin- 
ciples are  oil  chemically  combined  with  febacic  acid, 
and  the  elements  of  this  laft  are,  cxygen,  united  with  an 
unknown  acidifiable  bafe. 

Anatomical  Preparation  of  Teguments. 
7.  The  fkin  is  prepared  in  the  fame  manner  as  the 
pcrioftcum  of  the  bones,  and  may  be  formed  either 
into  a  wet  or  dry  preparation.  When  put  into  water, 
it  fhould  remain  in  maccraticn  till  the  cuticle  peel  eafily 
off;  by  the  removal  of  which,  its  vafcularity  will  be 
beautifully  exhibited. 

CCXLV. 

The  Mufcles. 
On  removing  the  Ikin  and  adipous  membrane, 
the  mufcles  come  into  view,  or  the  organs  by 
which  the  motions  of  the  animal  machine  are 
produced. 

CCXLVT. 

Thefe  motions  depend  on  a  certain  inherent 
power  of  the  mufcular  fibre  peculiar  to  itfelf, 
and  which  gives  it  the  didinguifliing  character  of 
«ontrac~lility. 

CCXLVII. 

To  explain  this  power,  various  attempts  have 
been  made  by  anatomifts ;  fome  conceiving  it  to 
tlepend  on  the  fize,  others  on  the  form  of  the 
mufcular  fibre ;  but  thefe  explanations  proving 
ftill  unfatisfactory,  reafon  has  drawn  us  to  this 
ultimate  and  more  juft  conclufion,  that  it  is  a 
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power  originally  attached  to  the  mufcular  fibre, 
and  connected  alone  with  this  form  of  organiza- 
tion, in  a  manner  not  to  be  afcertained.  Irs 
exiftence,  therefore,  as  the  fource  of  motion  and 
life,  we  have  only  to  trace. 

CCXLVUI. 

This  exiftence  we  are  to  confider  as  confined 
entirely  to  the  mufcle  itfelf,  and  as  no  way  con- 
veyed from  it  to  the  fenforiumj  that  it  is  the 
power  by  which  the  mufcles  themfelves  feel  and 
react;,  without  any  connection  or  communication 
with  the  reft  of  the  fyftem. 

CCXLIX. 

To  this  power,  the  name  of  irritability  has  been 
affigned,  and  in  proof  of  its  independence,  it  is 
feen  to  exift  when  mufcles  are  feparated  from 
every  other  part  of  the  body,  and  when  the  latter 
is  to  all  appearance  dead.  The  feparation  there- 
fore of  the  nerves  of  a  mufcle  no  way  affects  its 
contractility.  Its  contractility  is  no  way  connected 
with  its  feeling,  and  can  be  put  in  action  when 
its  feeling  is  entirely  gone.  Thus  the  power  of 
mufcles  furvives  life,  while  feeling  terminates  with 
life,  and  it  alfo  furvives  connexion  with  the  reft 
of  the  body  : — facts,  which  (trongly  mark  it  as  a 
peculiar  and  independent  property  of  this  form  of 
organization. 
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CCL. 

'  By  this  power,  the  parts  are  preferved  ready 
for  the  acTion  of  fuch  ftimuli  as  may  be  applied  to 
them;  and,  while  the  nerves  convey  the  impref- 
fion,  the  mufcles  contain  the  power  by  which 
this  impreflion  is  put  into  effect.  The  nervous 
energy  becomes  exhaufted  or  diminifhed  ;  but  the 
power  of  the  muffles  remains  always  the  fame, 
and  fuffers  no  decay.  Senfibility  then  is  dependent 
on  the  nerves  and  motion  on  the  mufcles. 

CCLT. 

The  power  of  the  mufcles  alfo  requires  no  need 
of  mechanical  aid  in  the  performance  of  its  mo- 
tions ;  for  they  can  be  exerted  in  a  degree  fuited 
to  the  force  or  energy,  which  the  actions  of  the 
body  require.  Hence,  the  mechanical  aid  arifing 
from  the  form  or  conftrucYion  of  mufcles,  is  never 
to  be  taken  into  account ;  for  the  form  of  dif- 
ferent parts  of  the  body  is  generally  in  oppofition 
to  this  circumftance,  and  yet  the  power  of  the 
mufcle  is  fufftcient  to  perform  the  particular  func- 
tion affigned  it. 

CCLII. 

In  the  conftruction  of  the  human  fyftem,  the 
vital  energy  predominates  an  energy  no  way  fub* 
jecled  to  the  laws  of  inanimate  matter;  but  which 
mull  be  confidered  as  a  peculiar  agent,  whofe 
operation  regulates  every  part  of  the  fyftem  in 
which  it  is  implanted  ;  and  which  is  modified  ac- 
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cording  to  the  nature  of  each  parttcular  part,  or 
the  purpofes  for  which  it  is  intended. 

ccLiir. 

The  mufcles  being  intended  for  motion,  this 
modification  of  the  vital  principle  they  receive,  is 
termed,  as  already  noticed,  their  irritability.  They 
are  compofed  of  fiefhy  fibres  or  threads  in  which 
it  refides,  and  each  mufcle  is  divided  into  a  body 
and  two  extremities.  The  extremities  are  generally 
formed  into  a  firm,  gliftening,  and  infenfible  fub~ 
ftance  of  a  white  colour     when  round  and  {len- 
der, named  tendon,  and  aponeurofis,  when  broad, 
Hat,  and  expanded.    By  this  change  of  ftrudUire, 
the  mufcle  is  condenfed  into  lefs  form,  and  thus 
room  is  given  for  its  complete  attachment  to  the 
fixed  parts  that  receive  it.    Thefe  extremities  of 
a  mufcle  are  diftinguifiied  into  its  head  or  origin, 
and  its  tail  or  infettion,  though  this  diftinclion  is 
not  always  properly  made.   The  firft  is  confidcred 
as  the  fixed  or  immoveable  point,  tTie  fecond  as 
the  loofe  one,  to  the  alteration  or  moyement  of 
which  the  action  of  the  mufcie  tends.    To  allow 
again  the  general  body  or  belly  of  the  muffle  to 
play  with  eafe,  there  is  a  thick  coat  over  it  of 
cellular  fubflance,  which  condenfed,  gives  the  ap- 
pearance of  what  has  been  termed  the:  proper 
membrane  or  <odt  of  the  mufrles;  {Membrnna 
Propria  Mufculorum ;)  and,  as  every  fibre  of  the 
mufcle  is  active,  and  as  the  fibres  are  not  only 
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fwelled  out,  but  they  are  thrown  into  a  zig  zag 
form ;  to  allow  of  this  action,  the  cellular  fubftance 
dips  in  between  all  the  fibres  of  our  body. 

CCL1V. 

The  action  of  every  mufcle  depends  on  the 
length  of  its  fibre,  and  the  extent  of  its  motion 
correfponds  to  this.  Various  have  been  the  opi- 
nions on  the  Structure  of  thefe  fibres.  We  find 
them  by  the  eye  difpcfed  in  facficuli  or  bundles> 
and  thefe  fubdivided  into  fmaller  ones  ;  but  far  - 
ther we  cannot  go  in  our  refearch  into  their 
intimate  ftruclure,  neither  is  it  of  any  import- 
ance. 

CCLV. 

Many  arrangements  of  the  mufcles  have  been 
made  by  authors.  The  fimpleft  and  eafieft  is  that 
which  demonstrates  them  according  to  their  Situa- 
tion,  beginning  in  the  order  of  the  oSteology,  and 
considering  .them  as  cords  attached  to  the  bones  to 
effect  their  movement.  On  this  plan  we  firSt  de- 
monstrate the 

ccLvr. 

Muscles  of  the  Head. 
I.  Occipito  Frontalis. 
The  i/?  that  falls  to  be  defcribed,  and  which 
covers  the  upper  part  of  the  head  with  a  broad 
thin  expanfion,  is  named  the  occipito  frontalis, 
having  two  bellies  divided  by  intermediate  tendon, 
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firmly  attached  to  the  (kin ;  fo  that  the  one 
belly  is  fpread  over  the  forehead,  and  the  other 
over  the  hindhead.  This  divifion  has  caufed  it  to 
be  miftaken  for  two  feparate  mufcles,  and  its 
tendon  for  part  of  the  pericranium.  In  demon- 
ftrating  it  particularly,  we  obferve, 

1.  The  origin  or  lixt  point  of  this  mufcle  is 
placed  at  the  upper  ridge  of  the  occipital  bone, 
covering  all  the  back  part  of  the  head  from  the 
maftoid  procefs  on  one  fide,  to  the  fame  place  on 
the  other. 

2.  The  infcrtion  of  this  mufcle  is  into  the  fkin 
and  eyebrows,  after  covering  by  its  frontal  belly 
the  forehead.  It  poffefles  alfo  fome  flight  attach- 
ment to  the  bone  at  the  orbitary  ridge,  inner 
corner  of  the  eye,  and  root  of  the  nofe. 

3.  The  ufe  of  this  mufcle  is  to  move  all  that 
part  of  the  fkin  which  covers  it,  confcquently  to 
raife  the  eyebrows,  wrinkle  the  forehead,  &c. 
Thus  it  is  a  mufcle  chiefly  employed  in  expreffing 
the  paflions,  and  in  many  fubjecls  it  is  entirely 
wanting. 

4.  Its  nafal  flip,  or  continuation  on  the  nofe, 
being  inferted  into  the  nafal  bone,  mull  ferve  to 
pull  the  eyebrow  downwards,  or  to  antagonize 
the  other  parts  of  the  mufcle. 

CCLVII. 
1.  Corrugator  Supercilii. 
The  corrugator  fupercilii  is  a  fmall  mufcle  or 
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flip,  which,  though  connected  fomewhat  with  the 
occipito  frontalis,  is  generally  defcribed  feparate. 
It  arifes  from  the  internal  angular  procefs  of  the 
frontal  bone,  its  fibres  fweep  round  the  edge  of  the 
orbit,  and  in  their  progrefs  become  mixed  with 
thofe  of  the  frontal  and  orbicular  mufcles,  being 
inferted  where  thefe  two  join  each  other,  or  into 
the  eyebrow.  Thus,  by  its  action,  it  affifts  in 
drawing  the  eyebrows  together,  and  in  corrugating 
or  wrinkling  the  fkin  between  them  into  longitu- 
dinal folds. 

CCLVIII. 

3.  Orbicularis  Oculi  or  Palpebrarum. 
The  orbicularis  oculi  is  a  mufcle  that  furrounds 
the  eyelids  in  a  circular  form,  of  a  flat  thin  appear- 
ance, and  about  an  inch  in  breadth.  Its  fituation  is 
immediately  under  the  fkin  of  the  eyelid,  to  which 
it  is  more  connected  than  to  the  bone.  Its  origin  is 
from  the  orbit.ir  procefs  of  the  fuperior  maxillary 
bone,  from  the  internal  angular  procefs  of  the  fron- 
tal bone,  and  by  a  fmall  round  tendon  from  the  nafal 
procefs  of  the  fuperior  maxillary  bone,  which  ten- 
don is  eafily  felt  through  the  fkin,  in  the  inner  corner 
of  the  eye  externally  ;  the  furface  of  the  mufcle 
adheres  to  the  eyelids,  and  on  its  upper  and  inner 
edge,  it  is  connected  with  the  frontal  and  corrugator 
mufcles.     It  forms  in  its  whole  courfe  a  thin 
mufcular  expanfion,  varying  in  its  breadth  at  dif- 
ferent places  j  and  where  its  fibres  crofs  each 
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other  from  the  upper  and  lower  part,  it  has  been 
divided  into  two  mufcles,  that  part  which  is  next 
to  the  cartilaginous  circle  of  the  eyelids  being 
named  the  ciliary  mufcle.  The  a£tion  of  this 
mufclc  from  iis  circular  form,  is  to  bring  the 
eyelids  together,  to  prefs  the  ball  inwards,  which 
it  does  even  with  violence  in  cafes  of  injury,  and 
to  force  the  lacrymal  gland  within  the  focket  to  a 
difcharge  of  tears. 

CCLIX. 

4.  Levator  Palpebrte  Supcricris. 
This  fmail  mufcle  arifes  from  the  hole  which 
gives  paflage  to  the  optic  nerve.  In  its  courfe  it 
runs  forward  within  the  orbit  over  the  levator 
oculi,  beginning  by  a  fmail  flat  tendon  in  the 
bottom  of  the  opticx:avity,  and  expanding  as  it  pro- 
ceeds over  the  eyeball,  till  it  terminates  in  the  lid. 

CCLX. 

Thus,  in  commenting  on  the  mufcle s  defcribed, 
we  obferve  that  the  occipito  frontalis  raifes  the 
eyebrows,  which  are  again  pulled  down  by  its 
pointed  flip.  That  the  corrugator  draws  them 
directly  inwards;  and,  that  it  alfo  knits  the  brow, 
while  the  levator  opens  the  eye,  which  is  again 
fuliy  clofed  by  the  orbicutar  mufcle. 

CCLXI. 

Muscles  of  the  Nose  and  Mouth. 
5.  Levator  Lab'u  Superioris  et  AU  Nqji. 
This  mufcle  arifes  by  two  thin  flips,  or  a  double 
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tendon  from  the  nafal  procefs  of  the  upper  jaw- 
bone. In  its  progrefs  it  divides  into  two  parts, 
one  of  which  is  inferted  into  the  cartilaginous 
wing  of  the  nofe,  and  the  other  pafles  on  to  the 
upper  lip.  Its  action  is  to  raife  the  upper  lip, 
and  draw  it  and  the  fkin  of  the  nofeupwards  and 
outwards.    Thus  it  ferves  to  dilate  the  noflril. 

CCLXII. 
6.  Levator  Labii  Inferiorls  Proprius. 
This  mufcle  is  termed  alfo  the  incifivus,  in 
confequence  of  its  origin  from  the  upper  jaw, 
immediately  above  the  inciiors  or  cutting  teeth* 
where  it  is  broad.  Its  progrefs  downwards  is 
oblique  and  inwards,  terminating  in  the  middle  of 
the  lip.  Its  action  is  to  pull  the  lip  and  feptuvn 
ef  the  nofe  upwards. 

CCLXIII. 

7.  Levator  Anguli  Oris. 

This  mufcle,  termed  alfo  camrrus,  arifes  im- 
mediately under  the  fuperior  maxillary  bone,  be- 
tween the  orbitar  hole  and  the  fir  ft  molar  tooth- 
It  is  inferted  into  the  orbicular  mufcle  of  the 
mouth  at  its  angle,  and  its  action  is  to  raife 
the  corner  of  the  mouth,  as  in  exprelTmg  th-e 
cheavful  pafliens. 

CCLXIV. 

8.  Zygcmaticus  Major. 

This  mufcle  agrees  with  the  former,  both  in  its 

direction  and  ufe.    Its  origin  is  the  cheek-bone 
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near  the  zygomatic  future,  whence  it  defcerids 
obliquely  forwards,  till  inferted  in  the  angle  of 
the  mouth.  Its  action  is  to  inflate  the  cheek, 
and  raife  the  angle  of  the  mouth.  Its  fibres  are 
intermixed  with  thofe  of  the  orbicularis  of  the 
mouth,  and  the  depreflbr  of  the  lip. 

CCLXV. 

r.  Zygomaticus  Minor. 
In  its  origin,  this  mufcle  is  nearer  the  nofe, 
and  is  more  (lender  than  the  former.  It  is  inferted 
alfo  into  the  angle  of  the  mouth,  and  its  action  is 
to  raife  it  obliquely  outwards. 

CCLXVI. 

By  the  zygomatic  mufcle,  is  that  line  formed 
which  is  fo  confpicuous  in  many,  and  extends 
from  the  cheek-bone  to  the  corner  of  the  mouth* 
To  pull  the  corners  of  the  mouth  upwards  is  its 
adtion  ;  and  thus,  from  occasioning  diltortion  of 
this  part,  it  is  employed  in  exprelfing  feveral  paf- 
fions,  as  laughter,  rage,  grinning. 

CCLXVII.  k 

IO.  Buccinator. 
The  trumpet  mufcle  is  of  fuch  a  fize,  as  to 
form  the  walls  of  the  cheek.  It  arifes  from  the 
foekets  of  the  mohr  teeth  in  both  jaws,  and  it 
advances  with  direct  fibres  to  be  inferted  into  the 
corner  of  the  mouth,  along  with  the  orbicularis. 
This  mufcle  is  perforated  in  the  middle  by  the 
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duct  of  the  parotid  gland.  Its  ufcs  are  to  draw 
the  angle  of  the  mouth  backwards  and  outwards*, 
and  to  contract  its  cavity  by  preffing  the  cheek 
inwards.  Thus  it  affifts  in  fwallowing,  particu- 
larly liquids.  It  prevents  alfo  the  food  in  the 
mouth  from  getting  beyond  the  line  of  the  teeth 
in  manducation.  In  the  blowing  of  wind  inftru- 
ments  it  is  active,  and  has  therefore  received  its 
name  from  blowing  the  trumpet. 

CCLXVIII. 

1 1 .  De pre/for  AnguJi  Oris. 
This  is  a  triangular  mulcle  at  the  fide  of  the 
chin,  arifing  from  the  lower  edge  of  the  inferior 
jaw-bone,  where  its  bafe  is  placed.  It  p;tfles  on 
with  a  flat  fleftiy  head,  an  inch  in  breadth;  and 
is  inferted  into  the  angle  of  the  mouth,  inter- 
mixing with  the  levator  nnguli  oris.  Its  action  is 
chiefly  employed  in  exprefhng  the  pafhons,  and  in 
giving  form  to  the  chin  and  mouth.  In  the  angry 
pafhons  it  depreffes  the  corner  of  the  mouth. 

CCLX1X. 
12.  Depreffor  JLabii  Inferioris. 
This  is  a  fmall  fquare  mufcle,  fituated  on  each 
fide  of  the  chin,  and  arifing  from  the  lower  and 
anterior  edge  of  the  maxilla  inferior.  It  pafles 
obliquely  upwards  and  inwards,  and  is  inferted 
into  the  under  lip.  Its  action  is  to  draw  the 
under  lip  downwards,  and  fomewhat  outwards. 
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13.  Orbicularis  Oris 
Is  a  regular  mufcle,  forming  the  fplvncter  of 
the  mouth,  and  in  breadth  conftituting  the  thick-* 
nefs  of  the  lips.  -  From  its  crofting  at  the  angles 
of  the  mouth,  it  has  been  confklered  often  as  two 
fcmi-circular  mufcles,  in  the  fame  manner  as  the 
orbicularis  of  the  eye.  Its  fixed  points  are  the 
angles  of  the  mouth,  and  its  action  is  to  contract 
or  Ihut  the  mouth,  and  to  antagonize  the  other 
mufcles  defcribc!  A  fmall  flip  often  runs  up 
from  it,  from  the  middle  of  the  upper  lip  to  the 
tip  of  the  nofe ;  ferving  as  a  levator  of  the  former, 
and  depreflbr  of  the  latter. 

CCLXXI. 

The  offices  which  the  mufcles  of  the  nofe  and 
lips  perform,  are  various  and  important.  They 
are  acceffary  to  the  performance  of  the  great 
functions  of  breathing,  fpeaking,  and  the  other 
oflices  of  the  mouth ;  and  they  likewife  ferve  to 
exprefs  the  difFerent  paflions.  Thus,  in  attending 
to  their  feparate  operation,  we  obferve  that  the 
levator  labii  fuperioris,  and  the  depreflbr  labii 
jnferioris,  by  feparating  the  lips,  open  the  mouth; 
while  the  levator  anguli  oris,  and  the  zygomatic 
mufcles  raife  the  cheeks,  and  dilate  the  corners  ' 
of  the  mouth.  The  buccinnator  opens  the  mouth 
in  confequence  of  drawing  it  direfUy  backwards. 
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The  angularis  oris  pulls  the  angles  of  the  mouth 
downwards  and  backwards  ;  thus  forming  it  into 
a  circle,  and  dilating  it.  But  ai|  thefe  mufcles  are 
oppoftd  by  the  orbicularis,  which  flints  the  mouth, 
and  that  fo  completely,  as  to  retain  the  bic.th 
againft  every  exertion.  Underneath  the  multks 
demonPtrated,  fome  fmallcr  ones  Hill  remain  proper 
to  thefe  parts. 

The  ifi  of  them  ts 

CCLXXII. 
14.  Dcprcffbr  Labii  Si/perioi  L  et  ALi  Nffft 
A  fmall  fleflny  mufcle,  which  arifts  from  the 
gum  or  focket  of  the  fore  teeth  of  the  upper  jaw, 
and  is  inferted  into  the  upper  lip  and  root  o£ 
the  ala  nafi.  Its  adion  is  to  pull  the  upper  lip 
down. 

CCLXXIII. 

15.  Conjlritlor  Naft 

Is  a  fcattered  bundle  of  mufcular  fibre?,  which 
crofles  the  wings,,  and  goes  to  the  point  of  the 
nofe.  It  is  fixed  with  its  fellow  in  the  middle 
cartilage  or  lower  point  of  the  nafal  bones.  Its 
ufe  is  to  prefs  the  ala,  as  in  fmelling,  towards  the 
feptum.    Ift  alfo  corrugates  the  ikin  of  the  nofe. 

CCLXXIV. 

16.  Levator  Menti. 

This  mufcle  arifes  at  the  root  of  the  cutting 
teeth,  and  is  inferted  into  the  fkin  on  the  very 
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centre  of  the  chin.  By  its  aclion,  the  fkin  is 
drawn  into  a  dimple,  and  it  ftretches  the  unde"r  lip 
at  the  fame  time. 

CCLXXV. 
Mufcies  of  ike  Ear. 
The  external  ear  poflefll-s  rarely  any  motion  in 
the  human  fubjecl,  in  which  it  differs  from  ani- 
mals. A  flight  degree  of  motion,  however,  has 
been  obferved  in  fome  particular  inftances.  The 
mufcies  which  belong  to  this  organ  are  numerous, 

CCLXXVI. 

17.  Superior  Auris. 

The  firft  is  the  attollens  aurem,  fo  termed 
from  its  a£lion  in  raifing  the  ear.  It  is  a  thin 
flat  expanfion,  covering  the  aponeurofis  of  the 
temporal  mufcle  ;  from  its  origin  it  becomes  gra- 
dually narrower  to  its  infertion  in  the  root  of 
the  cartilage  of  the  ear.  It  is,  perhaps,  more  in- 
tended to  give  tenfion  to  the  part  to  which  it  is 
united,  than  to  raife  the  ear. 

ccLxxvn. 

18.  Anterior  An r is 

Is  a  thin  membranous  expanfion  near  the  pofte- 
rior  part  of  the  zygoma,  which  is  inferted  near  the 
cartilaginous  tube,  at  its  root.  Its  ufe  is  to  fttrctch 
this  part  of  the  ear  to  which  it  is  fixed. 

CCLXXVIII. 

19.  PoJJcrior  Ann's 

Is  a  fmall  delicate  mufcle,  which  arifes  in  three 
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narrow  flips  from  the  fituation  of  the  ma  Moid  pro- 
cefs  ;  and  paffing  forwards,  they  are  inferted  di- 
rectly into  the  bony  part  of  the  concha.  By  their 
action,  this  part  is  Itretched  ;  and  the  ear  in  fome 
perfons  alfo  drawn  back,  on  which  account  it  is 
frequently  named  the  retrahens  auris. 

After  thefe  external  mufclcs,  follow  in  their 
order  the  mufcles  proper  to  the  ear  itfelf,  which 
are  : 

CCLXXIX. 

20.  Mufcuhis  He  I  ids  Major. 

This  mufcle  lies  upon  the  upper  and  fharp  point 
of  the  outward  ring  j  and  its  action  is  to  pull  that 
part  into  which  it  is  inferted,  downwards  and 
forwards. 

CCLXXX. 

21.  Mufculus  Helicis  Minor. 

This  is  placed  alfo  upon  the  helix,  but  lower  in 
its  fituation. 

CCLXXXI. 

22.  Mufculus  Tragicus. 
This  mufcle  lies  upon  the  concha,  and  flretches 
to  the  tragus  \  the  point  of  which  falls  a  little 
forwards. 

CCLXXXII. 

23.  Mufculus  Antitragicus. 
This  mufcle  is  fituated  in  the  antitragus,  and 
is  meant  to  turn  the  tip  of  the  antitragus  r.  little 
outwards. 
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CCLXXXIII. 

24.  Tranfverfus. 

This  lafl  mufcle  arifes  from  the  prominent  p;irt 
of  the  concha,  and  is  inferted  into  the  outfide  of 
the  antihelix.    Its  ufe  is  to  draw  the  parts  to 
which  it  is  connected  towards  each  other. 
CCLXXXIV. 
Mufcles  of  the  Eye  Bull. 

The  ball  of  the  eye,  is  neceflarily  furrounded 
from  its  function  with  mufcles,  fo  that  it  may  be 
eafily  moved  in  every  direction.  Thefe  mufcles 
are  divided  -  according  to  their  direction  into 
four  ftraight,  and  two  oblique  mufcles.  They 
arife  very  deep  from  the  bottom  of  the  focket. 
They  are  expanded  on  the  ball  of  the  eye,  and 
fixed  or  united  to  its  forepart  in  the  form  of 
colourlefs  tendons  fpread  out,  fo  as  to  form  the 
white  of  the  eye.  The  ftraight  mufcles  are  fituated 
one  above,  one  below,  and  one  on  each  fide ;  and 
their  action  i-s  to  pull  from  the  bottom  of  the 
focket.  The  oblique  mufcles  again  act,  by  pulling 
from  the  edges  of  the  focket,  and  turn  the  eye 
directly  the  reverfe  of  the  ftraight  mufcles.  The 
itraight  mufcles  are  not  juft  what  the  name 
implies,  as  on  account  of  the  fituation  of  the  eye 
and  the  fhape  of  the  orbit,  they  do  not  run  in  a 
ftraight  direction.  Neither  are  they  all  equally 
long,  the  internal  being  the  fhorteft,  the  external 
the  longeft,  and  the  other  two  nearly  of  the  fame 
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length.  They  all  agree  in  this,  that  they  arife  by 
a  fmall  narrow  beginning,  tendinous  and  flefhy 
from  the  edge  of  the  optic  hole,  where  they  fur- 
round  the  nerve  completely,  and  adhere  to  it.  In 
their  progrefs  they  gradually  expand  into  a  flefhy 
belly,  which  fends  off  broad  and  very  thin  ten- 
dons to  be  inferted  into  a  feparate  coat ;  and  thus 
they  form  the' white  of  the  eye.  In  their  corufe 
alfo,  they  are  covered  with  a  cellular  fheath 
which  comes  to  terminate  in  that  covering  that  is 
interpofed  between  the  fclerotica  and  conjunctiva. 
CCLXXXV. 

25.  Rectus  Superior. 

The  fj}  of  the  ftraight  mufcles  is  the  re£lus 
fuperior,  termed  alfo  the  atlollens,  the  levator  oculi, 
and  fuperbus.  The  two  firft,  from  its  ufe  to  raife 
the  forepart  of  the  ball  of  the  eye  j  the  laft,  from 
its  being  employed  to  exprefs  haugluinefs  and 
pride. 

CCLXXXVI. 

26.  Red  us  Inferior. 

This  niufcle  is  the  oppofite  of  the  former,  and 
is  therefore  termed  the  depreffbr  oculi  or  humilis, 
ta  expreflive  of  modetly  and  fubmiflion,  by  pulling 
the  eye  downwards. 

CCLXXXVII. 

27.  Red  us  Interuus. 

The  acTion  of  this  mufcle  is  to  turn  the  fore- 
part of  the  eye  towards  the  nofe.    Hence  it  is 


AND  DISSECTION. 


cxcl 


termed  adducens,  and  alfo  bitorius,  from  its  car- 
rying the  eye  towards  the  cup. 

CCLXXXVIII. 

28.  Reel  us  Ext  emits. 

This  mufcle  directs  the  eye  towards  the  temple, 
or  turns  it  away  as  in  anger  and  icorn  ;  therefore 
named  the  abducens  and  indignabundus. 

By  the  fucceffive  action  of  thefe  mufcles  de- 
fcribed,  the  eye  comes  to  be  rolled.  Acting  again, 
at  once  they  immoveably  fix  it. 

From  the  flraight,  we  come  next  to  the  con- 
iideration  of  .the  oblique  mufcles. 

CCLXXXIX. 

29.  Obi: quits  Superior. 
The  firft  of  them,  the  obliquus  fuperior,  like 
the  ftraight  mufcles,  arifes  from  the  edge  of  the 
optic  hole  on  the  inner  fide  \  and  running  ftraight 
forward,  fends  off  a  long  round  tendon  which 
pafies  through  a  cartilaginous  pulley,  fixed  behind 
the  internal  angular  procefs  of  the  frontal  bone. 
This  pulley  projects  farther  than  the  moft  promi- 
nent part  of  the  eye  ball ;  and  the  tendon  is 
inferted  into  the  fclerotic  coat,  half  way  between 
the  infertion  of  the  levator  oculi,  and  entrance  of 
the  optic  nerve.  The  action  of  this  mufcle  is, 
to  turn  the  pupil  of  the  eye  downwards  and 
outwards. 


cxcii 


DEMONSTRATION 


CCXC. 

30.  Obliquas  Inferior. 
This  mufcle  arifes  from  the  nafal  procefs  of  tlie 
jaw-bone  in  the  lower  edge  of  the  orbit  at  the 
inner  corner  of  the  eye;  from  which  it  pafies  ob- 
liquely outwards,  backwards,  and  upwards,  round, 
the  ball  of  the  eye.  It  is  inferred  by  a  broad  thin 
tendon  into  the  fclerotic  coat,  oppofite  to  the  in- 
fertion  of  the  fuperior  one  ;  and  its  ufe  is  to  turn 
the  eye  upwards  and  inwards. 

CCXCI. 

Thefe  oblique  mufcles,  from  their  action  in 

rolling  the  eye,  have  been  named  rotatores  and 

amatorii.   They  bring  the  eye  ball  forward  in  the 

focket  when  their  aclion  is  conjoined.  When 

feparate,  the  upper  oblique  rolls  the  eye  fo  as  to 

turn  the  pupil  downwards   towards  the  nofe  \ 

while  the  lower  oblique  reverfes  this,  and  directs 
it  upwards  and  outwards. 

CCXCII. 

Mufcles  of  the  Lower  fauo. 

Having  demonftrated  the  mufcles  of  the  head, 

face,  ear,  and  eye,  we  proceed  to  thofe  of  the 

lower  jaw,  they  are  of  great  power,  which  they 

neceflarily  require  in  the  manducation  of.  the 

food. 

CCXCIII. 

31.  Temporal  Mufcle. 
The  firft  of  thefe  mufcles  is  the  temporal  one, 
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which  arifes  in  that  hollow  behind  the  eye,  from 
all  the  bones  which  have  a  fhare  in  forming  the 
fquamous  future.  It  arifes  alfo  from  the  ftrong 
membrane  extended  from  the  jugum  to  the  femi- 
circular  ridge  of  the  parietal  bone.  Its  fibres  de- 
scend like  radii,  and  it  changes  into  tendon  as  it 
paffes  urider  the  jugum,  till  it  is  inferted  into  the 
coronoid  procefs  of  the  lower  jaw,  which  it  en- 
clofes.  By  its  adtion  it  pulls  the  jaw  upwards 
and  backwards. 

CCXCIV. 

32.  Majfeter. 
The  rounding  of  the  cheek,  at  its  back  part,  is 
formed  by  this  thick  fkfhy  nuifcle,  which  arifes 
from  the  fuperior  maxillary  bone,  where  it  joins 
the  os  maize,  and  from  the  whole  length  of  the 
inner  and  under  edge  of  the  zygoma.  flies  in 
the  outfide  of  the  coronoid  procefs,  covering  the 
branch  of  the  jaw  quite  down  to  its  angle.  The 
parotid  gland  lies  in  its  upper  part,  and  its  duel 
lies  over  this  mufcle  as  it  croffes  the  cheek.  With 
the  former  mufcle  it  pulls  up  the  jaw, 

ccxev. 

33.  Pterygoid  Mufcle s. 
The  two  pterygoid  mufcles  on  each  fide,  are  fo 
named  from  the  pterygoid  procefs  of  the  fphenoid 
bone,  from  which  they  avife.  The  internal  one 
is  that  one  which  arifes  from  the  internal  ptery- 
goid procefs,  and  which  paffes  to  the  angle  of  the 
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jaw  on  its  infide.  The  external  one  arifes  from 
the  external  procefs,  and  goes  directly  outwards, 
being  inferted  high  up  in  the  jaw  bone.  The 
action  of  the  firft  is  to  raife  the  jaw,  and  draw  it 
obliquely  towards  the  oppofite  fide.  The  action 
of  the  fecond  is  to  pull  the  jaw  from  fide  to  fide. 

ccxevr. 

Thus,  in  attending  to  the  motion  of  the  lower 
jaw,  we  find  that  the  temporal  mufcle  acts  like  a 
lever  upon  the  coronoid  procefs  ;  the  mafTcter 
does  the  fame  upon  the  angle,  while  the  internal 
pterygoid  balances  the  mafleter  within,  and  the 
jaw  is  by  this  means  pulled  llrongly  upwards  for 
its  different  offices.  The  internal  pterygoid  draws 
it  again  from  fide  to  fide,  or  produces  that  rotation 
which  is  eflential  for  the  purpofes  of  chewing  and 
grinding. 

CCXCVIL 

In  confidering  the  mufcles  of  the  face,  we  ob- 
ferve  that  thofe  of  the  lips  perform  a  double 
office ;  for,  befides  their  common  motions,  they 
ferve  likewife  to  explain  to  one  another  our  inten- 
tions, or  exprefs  our  pafiions  in  a  manner  readily 
underftood,  but  difficult  to  be  defcribed ;  and 
that  arinng  from  original  texture.  As  a  proof  of 
this,  we  find  in  children  the  expreffion  very  much 
varied,  and  that  this  variety  is  by  no  means  to  be 
attributed  to  habit,  Indeed,  the  difpofition  of  the 
mufcular  fibres  would  feem  purpofely  varied  in 
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different  perfons;  for  we  do  not  find  that  any  two 
descriptions  of  the  mod  accurate  anatomifts  agree, 
and  we  frequently  find  in  the  face  lufus  natune. 
That  habit,  however,  has  the  power  of  giving  one 
kind  of  expreffion  more  ftrongly  marked,  is  beyond 
a  doubt.  Thus  we  fee  perfons  of  the  fame  pro- 
felTion,  and  who  are  ufed  to  direct  their  attention 
to  particular  objects,  have  the  fame  refemblance 
in  their  countenance. 

CCXCV1II. 

Muscles  of  the  Throat  and  Tongue. 
Os  Hjohles. 

As  introductory  to  this  part,  the  bones  and 
cartilages  which  form  the  throat  require  to  be 
demonftrafed.  Thefe  are  the  os  hyoides  and  its 
appendages. 

The  os  hyoides  is  a  fmall  bone  fituated  at  the 
root  of  the  tongue  and  top  of  the  larynx,  where 
it  is  placed  to  allow  the  infertion  of  feveral  mufcles 
into  it,  and  where  it  ferves  for  them  as  a  lever  or 
fixed  point.  In  its  fhape  this  bone  refembles  the 
Greek  letter  u}  being  convex  before,  and  concave 
behind.  Its  thick  or  middle  part  is  named  its 
bafis,  and  may  be  felt  outwardly.  The  fituation 
of  this  bone  is  an  inch  below  the  chin.  It  fends 
out  two  horn-like  proceffes,  which  go  backwards 
along  the  fides  of  the  throat,  and  are  termed  its 
horns.    Thefe  are  tied  by  a  ftrong  ligament  from 

k  2 


cxcvi 


DEMONSTRATION 


the  ftyloid  procefs  of  the  temporal  bone,  and  thefe 
horns  again  are  united  to  its  bafia  by  fmall  cartila- 
ginous pieces,  which  are  often  converted  into 
bones.  Two  fmall  procefles  Hand  up  from  the 
grifly  part  of  the  bone  at  the  joining  of  the  horns, 
and  are  termed  its  upper  ones.  By  the  bafis  of 
this  bone  is  formed  the  root  of  the  tongue  and  top 
of  the  larynx,  with  the  epiglottis  fituated  upon 
it,  near  that  valve  which  regulates  the  opening  of 
the  windpipe.  By  its  horns,  the  opening  of  the 
wind-pipe  and  gullet  are  preferved  extended,  as  it 
pafles  along  the  fides  of  the  throat.  Hence  it 
forms  the  centre  of  all  the  motions  of  thefe  parts. 
To  it  the  mufcles  are  appended  which  either 
raife  or  deprefs  the  throat,  or  move  the  tongue, 
and  it  connects  them  all  together. 

CCXCIX. 

The  trachea,  or  wind-pipe,  is  the  paffage  to  the 
lungs,  at  the  top  of  which  is  placed  the  larynx, 
or  principal  organ  of  the  voice,  immediately  under 
the  os  hyoides.  It  is  compofed  of  a  variety  of 
parts,  the  principal  of  thefe  are  its  cartilages,  on 
which  the  modulation  of  the  voice  depends.  Thefe 
cartilages  are  five  in  number.  The  firft  is  the 
fcutiform  or  thyroid,  and  is  placed  at  its  upper 
and  forepart,  meeting  on  each  fide  like  flood-gates, 
being  the  largeft,  of  the  whole.  The  place  of 
this  meeting  is  eafily  felt  externally  in  the  mid- 
dle of  the  throat,  and  it  forms  that  tumor  known 
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by  the  name  of  the  Pomum  Adami.  The  upper 
part,  where  the  fides  of  the  thyroid  cartilage 
unite,  is  formed  into  a  notch  ;  from  which,  and 
from  the  upper  edge  in  general,  afcends  a  broad 
ligament  to  fix  it  to  the  under  part  of  the  os 
hyoides.  From  the  pofterior  corners,  four  pro- 
cerus project,  termed  its  horns;  two  of  which, 
the  fuperior  ones,  afcend  to  be  joined  by  round 
ligaments  to  the  extremities  of  the  horns  of  the 
os  hyoides.  The  inferior  horns  are  curved  back- 
wards, and  fixed  to  the  fides  of  the  cricoid  CKr- 
titage. 

ccc. 

The  cricoid  cartilage,  the  next  in  order,  lies  be- 
low the  thyroid.  It  is  named  from  its  refemblance 
to  a  ring  or  hoop,  and  may  be  alfo  readily  felt  in 
the  forepart  of  the  throat.  It  is  narrow  before, 
and  thick,  broad,  and  ftrong  behir.d.  It  forms 
the  top  ring  of  the  trachea,  and  the  lower  ring  of 
the  larynx;  and  upon  both  parts  >re  fented  two 
fmall  cartilages,  which  form  the  opening  for  the 
breath. 

CCCI. 

The  two  arytenoid  cartilages  are  named  from 
their  refemblance  to  a  drinking  glafs.  They  are 
two  fmall  bodies  of  the  fize  of  peas,  and  in  their 
form  fomewhat  triangular;  the  bone  of  which  is 
pi  iced  upon  the  upper  and  pofterior  edge  of  the 
cricoid  cartilage,  with  the  point  a  little  crooked 
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and  hook-like  direcl!y  upwards.  In  this  form 
they  compofe  an  opening  fo  me  what  like  a  Itrouped 
bafon,  which  opening  aiTumes  a  proper  rounded 
appearance,  when  they  are  covered  with  the  thick 
membrane  of  the  throat,  interfperfed  with  mucous 
glands.  This  opening  is  named  the  rima  glottidis, 
and  the  cartilage  forming  it  being  fixed  as  a 
hinge,  they  both  form  and  modulate  the  voice  in 
conference  of  their  motions. 

cccii. 

The  epiglottis  is  a  broad  triangular  cartilage, 
very  elaftic,  and  intended  to  defend  the  opening  of 
the  glottis.  It  is  fixed  at  once  to  the  os  hyoides, 
to  the  thyroid  cartilage,  and  to  the  root  of  the 
tongue,  and  it  hangs  backwards  over  the  opening 
of  the  chink  of  the  glottis,  and  may  be  fecn  and 
examined  by  prefling  down  the  root  of  the  tongue. 
It  is  fufpendtd  by  final!  peaks  of  membrane, 
called  ligaments;  and  it  is  raifed  and  depreffecl 
by  various  mufcks. 

CCCIII. 

Such  is  the  form  of  the  larynx.  Compofed  of 
hard  cartilage,  it  refills  compreffion ;  and  peculiar 
in  the  form  of  its  opening,  it  compofes  and  mo- 
dulates the  voice.  Before,  the  opening  of  the 
larynx  is  defended  by  the  thyroid  cartilage,  which 
goes  alfo  far  backwards.  The  arytenoid  cartilages 
are  fuppcrted  by  the  cricoid,  which  mifes  them 
by  its  deepnefs  behind,  and  then  occafions  the 
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opening  of  the  glottis  to  be  well  defended  by  the 
thyroid  cartilage.  The  arytenoid  cartilages  form 
the  opening  or  chink  on  which  the  power  of 
voice,  its  various  modulations  and  tones,  depend, 
'lhefe  cartilages  require  often  the  niceft  regulation 
and  movement  of  their  mufcles;  while  the  epiglottis 
or  valve  protects  this  part  from  injury,  by  flapping 
on  the  fmalleft  irritation,  and  preventing  it  having 
accefs  to  its  cavity.  With  this  introduction  the 
ufc  of  the  mufcles  of  thefe  parts  will  be  under* 
flood. 

CCCIV. 

Mufcles  of  the  Throat. 
The  mufcles  of  the  throat  are  divided  into  thofe 
which  pull  it  dewn,  and  thofe  that  draw  it  up- 
wards. 

cccv. 

Stemo-Hy  oideus* 
Of  the  former,  the  fir  ft  is  the  fterno-hyoideus* 
which  paffes  from  the  flernum  to  the  os  hyoides. 
In  its  form  it  is  a  uniform,  flat,  fmooth,  flefhy 
mufcle,  arifkig  from  the  upper  and  inner  part  of 
the  flernum,  and  inferted  into  the  bafe  of  the  os 
hjoides. 

CCCVI. 

Stertio-Thyroideus. 
This  mufcle  paffes  from  the  flernum  to  the 
thyroid  cartilage  j  and  is,  like  the  former,  uniform, 
fmooth,  thick,  and  flefhy.    It  arifes  from  the 
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upper  and  inner  pan  of  the  fternum,  and  partly 
from  the  cartilage  of  the  firft  rib.  It  runs  along 
the  forepart  and  fides  of  the  trachea  and  thyroid 
gland,  and  it  is  implanted  into  the  under  and 
lateral  part  of  the  thyroid  cartilage.  Its  action  is 
to  draw  the  larynx  downwards. 

CCCVII. 
Omo-  Hyoideus. 
This  is  a  mufcle  of  great  length,  and  very 
flender,  reaching  from  the  fhoulder  to  the  os 
hyoides.  It  is  fiat  and  fiefhy,  though  not  fo  broad 
as  the  two  former.  It  lies  along  the  fide  of  the 
neck,  and  has  its  belly  divided  at  the  middle  by  a 
crofs  tendon,  which  forms  it  into  two  heads.  It 
arifes  from  the  fuperior  notch  of  the  fcapula,  and 
is  inferted  into  the  bafe  of  the  os  hyoides,  at  the 
fide  of  the  firft  mufcle. 

CCCVIII. 

By  the  a&ion  of  thefe  three  mufcles  is  the 
throat  pulled  down.  By  the  two  former  this  is 
performed  in  a  direct  manner,  by  the  laft  it  is 
drawn  to  one  fide,  though  by  the  concurring 
action  of  both,  it  is  equally  direct. 

CCCIX. 

The  mufcles  which  elevate  the  throat  follow 
next.    Thefe  are, 

Mylo  Hyc'ideus. 
Firft,  the  mylo-hyoideus,  which  arifes  from  the 
irifide  of  the  lower  jaw;  or  from  the  backmoft 
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molarls  to  the  point  of  the  chin,  where  it  joins  its 
fellow.  It  is  inferted  into  the  body  of  the  os 
hyoides,  and  it  is  joined  to  its  fellow  by  a  white 
tendinous  line.  Its  a£tion  is  to  pull  the  os  hy- 
oides  both  upwards,  forwards,  and  to  a  fide. 

cccx. 

Genio- Hyoideus. 
This  mufcle  arifes  from  the  chin  at  a  rough 
point  or  tubercle  at  the  inner  fide  of  its  fymphifis. 
Its  beginning  is  exceedingly  narrow  ;  as  it  pro- 
ceeds downwards,  it  grows  broad  and  flat,  and  is 
inferted  into  the  bone  of  the  os  hyoides  by  a 
broad  edge.  Its  action  is  to  draw  the  os  hyoides 
towards  the  chin  when  the  jaws  are  (hut,  or  the 
chin  towards  the  os  hyoides,  when  the  latter  is 
fixed  by  the  mufcles  coming  from  the  fternum. 
The  fublingual  gland  lies  flat  betwixt  this  mufcle 
and  the  laft. 

CCCXI. 
Stylo-Hyoideus. 
This  mufcle  begins  from  about  the  middle  of 
the  ftyloid  procefs,  and  pafling  obliquely  down- 
wards and  forwards,  is  fixed  at  that  part  of  the  os 
hyoides,  where  its  bafe  and  horn  are  joined.  Its 
fibres  fplit  above  its  infertion,  fo  as  to  allow  the 
digaftric  mufcle  to  pafs. 

This  mufcle  is.  often  attended  by  another  fmall 
mufcle  of  the  fame  name,  but  it  is  more  flender. 
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When  it  is  found,  its  origin,  infertion,  and  action 
are  the  fame. 

cccxir. 

Digajlricus  or  Biventcr  Maxilla  Jnferloris. 

This  mufcle  is  named  from  its  double  belly.  It 
arifes  from  a  groove  at  the  root  of  the  maftoid 
procefs.  It  goes  obliquely  forwards  and  down- 
wards, and  forms  a  large  round  tendon,  which  is 
fixed  by  a  ligament  to  the  os  hyoides  •,  after  which 
it  runs  obliquely  upwards  and  forwards,  and  is 
inferted  at  lad  into  the  bones  and  anterior  part  of 
the  chin.  Its  aclion  is  to  open  the  mouth,  by 
pulling  the  lower  jaw  downwards  and  backwards; 
and  when  the  jaws  are  {hut,  to  raife  the  os 
hyoides,  and  of  courfe  the  throat,  as  in  fw allow- 
ing.    Hence  it  is  properly  a  mufcle  of  the  throat. 

cccxnr. 

The  next  mufclcs  that  fall  to  be  demonftrated, 
are  thofe  that  move  the  parts  of  the  larynx  on 
each  other  i  and  the  firft  of  them  is  the 

CCCX1V. 
Hyo- Thyroideui. 
This  flefhy  fhort  mufcle  extends  from  the  os 
hyoides  to  the  thyroid  cartilage.  It  arifes  from 
part  of  the  bafe  and  horn  of  the  os-  hyoides,  and  is 
inferted  into  a  rough  oblique  line  at  the  fide  cf 
the  cartilage.  Its  ufie  is  to  raife  the  thyroid  car- 
tilage, or  deprefs  the  05. hyoides. 
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QrttO-  T/jyroiileur. 
This  mufcle  is  very  fhort.  It  arifes  from  the 
fide  and  forepart  of  the  cricoid  cartilage,  and  is 
inferred  by  two  portions,  one  into  the  lower 
edge  of  the  thyroid  cartilage,  and  the  other  into 
its  inferior  horn,  by  which  means  it  is  a  little 
pointed  below.  The  ufe  of  this  mufcle  is  to  pull  the 
cricoid  cartilage  upwards  and  backwards,  or  the 
thyroid  forwards  and  downwards  ;  and  thus  by 
fhortening  the  trachea,  or  compreffing  it  (lightly,, 
in  muft  aflecT  the  voice. 

cccxvr. 

The  mufcles  of  the  voice  are  chiefly  thofe  of 
the  arytenoid  cartilages,  and  which  confequently 
acl  by  opening  and  (hutting  the  rima  glottidis. 
The  firft  of  thefe  is  the 

cccxvir. 

Mufculus  Arytenoideus  Tranfverftis. 
This  mufcle  lies  acrofs  betwixt  the  arytenoid 
cartilages  at  their  back  part.  It  arifes  from  the 
whole  length  of  one,  to  he  inferted  into  the  whole 
length  of  the  other.  Its  ufe  is  to  draw  the  carti- 
Eages  towards  each  other,  and  thus  to  clear  ther 
glottis. 

CCCXVIII. 

A rytenoideus  Obltquus 
CrofTes  the  other  obliquely.    It  arifes  at  the' 
root  of  each  arytenoid  cartilage,  and  pafTes  ob* 
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liquely  to  the  extremity  of  the  oppofite  one.  By 
the  a&ion  of  this  mufcle  and  its  fellow,  the 
aperture  of  the  glottis  is  clofcd. 

CCCXIX. 

Crico-Arytenouleu ;  Pofticus. 
This  mufcle  arifes  broad  and  flefhy  from  the 
back  part  of  the  cricoid  cartilage.  It  is  of  a 
pyramidal  form,  and  is  implanted  by  a  narrow 
point  into  the  back  of  the  arytenoid  cartilage. 
Its  ufe  is,  by  pulling  the  arytenoid  cartilage  direflly 
backwards,  to  lengthen  the  opening  of  the  glottis. 

cccxx. 

Crico-A rytenoideus  Obl'iquus. 
The  origin  of  this  mufcle  is  from  the  fide  of  the 
cricoid  cartilage,  where  it  is  covered  by  the  thy- 
roid, and  it  is  inferted  into  the  fides  of  the  aryte- 
noid cartilage  near  its  bafe.  Its  ufe,  therefore,  is 
to  open  the  glottis  by  feparating  the  arytenoid 
cartilages,  and  with  them  the  ligaments  of  the 
glottis,  which  are  two  cords  that  go  within  the 
covering  from  the  tip  of  each  cartilage  to  the 
back  of  the  thyroid  onej  and  while  the  former 
mufcle  ftrengthens  thefe  cords,  the  prefent  will 
of  courfe  relax  them. 

CCCXXI. 
<Tbyrio-Arytenoideus. 
This  mufcle  is  an  aflfiftant  to  the  laft.    It  arifes 
from  the  back  furfa.ce  of  the  fide  of  the  thyroid 
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cartilaire,  and  is  inferted  into  the  forepart  of  the 
arytenoid  cartilage.  By  pulling  the  cartilage  fore- 
ward  and  fideways,  it  directly  flackens  the  liga- 
ments and  opens  the  glottis. 

CCCXXII. 

Such  are  the  feveral  mufcles  of  the  larynx,  , 
while  thofe  of  the  pharynx  follow  next  in  the 
arrangement ;  and  in  entering  upon  them,  we  ob- 
ferve  that  in  fwallowing,  the  velum  palati  is  drawn 
up  and  dilated  as  a  preparatory  rlep ;  when  it 
paries  it,  it  again  falls  down,  the  opening  of  the 
throat  is  contracted,  a  compreflion  of  the  pha- 
rynx takes  place,  and  the  food  is  forced  into  the 
ftomach. 

CCCXXIII. 

Azygos  Uvula. 

The  azygos  uvula;  is  a  fmall  flip  of  ftraight 

fibres,  which  goes  directly  down  to  the  uvula  or 

point,  in  the  centre  of  the  pendulous  curtain  it 

feen  hanging  in  the  back  part  of  the  mouth. 

This  mufcle  arifes  from  a  fharp  point  of  the  palate 

bones,  and  pulls  the  uvula  directly  upwards,  fo  as 

to  allow,  by  its  action,  any  fubftance  introduced 

into  the  mouth  to  pafs. 

CCCXXIV. 

Levator  Palati  Mollis. 

This  mufcle  arifes  from  the  point  of  the  pars 

petrofa  of  the  temporal  bone,  and  from  the  eufta- 

chian  tube  and  fphenoid  bone,  and  it  is  inferted 
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by  a  broad  expanfion  into  the  velum  on  which  it 
is  fpread.  By  its  action,  the  velum  is  pulled  up 
or  raifed  in  the  time  of  fwallowing,  and  pre  fled 
againft  the  nofe,  which  prevents  the  food  or  drink 
from  pafling  that  way. 

cccxxv. 

*  Circumjlexiis  Palati 

Arifes  from  the  fpinous  proccfs  of  the  fphenoid 
bone,  and  the  beginning  of  the  euftachian  tube, 
along  which  it  runs  down  betwixt  the  pterygoid 
procefies.  It  then  becomes  tendinous,  and  turn- 
ing under  the  hook  of  the  internal  pterygoid  pro- 
icefs,  it  mounts  again  to  the  fide  of  the  velum. 
The  ufe  of  this  mufcle  is  to  pull  down  the  palate, 
and  ftretch  it. 

CCCXXVT. 

Cwjlriclor  ljihmi  Fauchtm. 
The  origin  of  this  mufcle  is  from  the  root  of 
the  tongue  at  the  fide,  and  it  runs  in  the  doubling 
of  the  ikin  which  forms  the  anterior  arch  of  the 
palate,  being  inferted  into  the  middle  of  the  velum 
at  the  bafe  of  the  uvula.  By  its  action,  the 
palate  and  root  of  the  tongue  are  drawn  to  each 
other,  and  the  opening  of  the  throat  thereby  {hut. 

cccxxvir. 

Potato-  Phu  ryng  eus. 
The  fibres  of  this  mufcle  run  within  the  po5- 
tenor  arch  of  the  palate,  and  pafs  to  the  upper 
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and  lateral  part  of  the  pharynx.  Its  origin  is 
from  the  middle  of  the  ttlum,  and  it  becomes 
implanted  into  the  upper  and  back  parts  of  the 
thyroid  cartilage.  Its  ufe  is  to  contract  the  arch 
of  the  fauces,  by  drawing  the  velum  and  uvula 
downwards,  and  to  afhft  in  conveying  the  food 
into  the  pharynx. 

CCCXXVIII. 
Before  going  farther  in  the  defcription  of  its 
mufcles,  it  is  proper  to  demonflrate  the  pharynx 
itfelf.  This  part,  or  opening  into  the  gullet, 
forms  a  large  and  capacious  cavity.  It  depends 
from  the.  bafe  of  the  lkull,  being  fixed  to  the  occi- 
pital bone,  the  pterygoid  proceiTes,  and  back  parts 
of  both  jaws.  It  terminates  in  the  nefophagus 
or  canal  to  the  ftomach,  and  forms  as  it  were  its 
mouth  or  funnel.  Towards  the  mouth  it  is 
bounded  by  the  bafe  of  the  tongue  and  arches  of 
the  throat ;  behind  it  lies  fmooth  on  the  vertebra, 
and  before  it  is  environed  by  different  parts  of  the 
larynx,  which  cover  it  with  flat  mufcular  fibres, 
anJ  ferve  as  conftri&ors  to  it  when  contracted. 

CCCXXIX. 
Stylo-Pharyigeus. 
This  mufele  is  a  beautiful  fkfihy  expanfion  on 
the  fide  of  the  pharynx.  It  ariles  from  the  root 
of  the  ftyloid  procefs,  and  is  inserted  into  the 
edge  of  the  thyroid  cartilage.  By  its  action  the 
phaiynx  is  firft  raifed  and  dilated,  and  then  its 
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top  ftraitened  and  comprefied  to  pufh  the  fub- 
ftance  down.  ^ 

cccxxx. 

The  other  mufcles  of  the  pharynx  ought  to  be 
properly  confidered  as  one.  They  confift  of  the 
circular  fibres  which  furround  it,  and  ferve  as 
conftri&ors  when  in  ac"lion.  Their  various  ori- 
gins, however,  occsfion  their  being  demonftrated 
as  diftinft  parts. 

CCCXXXI. 
Covj}r\Etor  Superior. 
The  firft  is  named  the  conftri£lor  fuperior.  It 
arifes  from  the  cuneiform  procefs  of  the  occipital 
bone,  from  the  pterygoid  procefs  of  the  fphenoid, 
and  from  each  jaw  near  the  laft  molaris.  It  fur- 
rounds  the  upper  part  of  the  pharynx,  divided  in 
the  middle  by  a  feam.  By  it$  a£lion,  the  upper 
part  of  the  pharynx  is  comprefied  for  the  purpofe 
of  thrufting  down  the  food. 

CCCXXXII. 
ConJlriBor  Med'ius. 
This  compreffion  is  farther  affifted  in  the  middle 
by  the  next  mufcle  which  arifes  from  the  horn 
and  appendix  of  the  os  hyoides,  and  alfo  from  the 
ligament  which  unites  it  with  the  thyroid  carti- 
lage. In  its  progrefs  it  goes  upwards  to  touch 
the  occipital  bone,  and  downwards  upon  the  next 
mufcle,  by  which  it  is  hid  in  part. 
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CCCXXXIII. 
Conjlriclor  Inferior. 
This  mufele  arifes  from  the  cricoid  and  thyroid 
cartilages,  and  is  divided  by  a  tendinous  middle 
line.  Its  ufe  is  the  fame  as  the  others,  to  affift  in 
compreffing  the  part,  and  pufhing  down  what- 
ever is  introduced  into  the  pharynx. 

CCCXXXIV. 
The  laft  part,  or  aelophagus,  is  a  fimple  con- 
tinuation of  the  pharyngeal  tube,  lying  flat  on  the 
back  bone,  and  covered  for  its  whole  length  with 
ftraight  mufcular  fibres,  different  from  the  circular 
ones  of  the  pharynx.  From  the  manner  in  which 
thefe  fibres  are  placed,  they  receive  the  name  of 
the  Sheath,  or  Vaginalis  Gulae. 

ccexxxv. 

'Mufcles  of  the  Tongue. 
The  tongue  is  almoft  entirely  compofed  of 
mufcles,  which  form  its  thicknefs,  and  enable  it 
to  perform  all  its  motions.  Thefe  mufdes  arife 
from  the  os  hyoides,  the  chin,  and  the  ftyloid 
procefs.  Except  its  membranes,  then,  and  its  pa- 
pillie,  the  tongue  is  wholly  mufcular. 

CCCXXXVI. 

Styh-  Gloffus. 

The  firft  of  its  mufcles  is  the  ftylogloiTus,  fo 
named  from  its  origin  from  the  ftyloid  procefs. 
Its  courfe  is  obliquely  downwards  and  forwards> 
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fo  that  it  forms  part  of  the  fide  of  the  tongue, 
and  it  fpreads  out  its  fibres  in  radii.  Its  ufe  is  to 
move  the  tongue  backwards,  or  into  the  mouth, 
and  to  one  fide. 

cccxxxvn. 

Hyo-Glcjjits. 

This  mufcle  is  all  that  flcfh  that  arifes  from 
the  length  of  the  os  hyoides,  which  is  divided  by 
the  changing  form  of  the  bone,  and  this  divifion 
rendered  it  formerly  dillinguifhed  into  different 
mufcles,  under  the  names  of  the  bafio  gloffus, 
chondro  gloffus,  and  cerato  gloffus.  Its  action  is 
to  deprefs  the  edges  of  the  tongue,  and  thereby 
to  render  its  upper  furface  convex. 

CCCXXXVIII. 

Genio-  Gloffus, 
This  mufcle  has  a  narrow  origin,  but  fpreads 
out  in  the  manner  of  a  fan  as  it  proceeds  to  the 
tongue,  of  which  it  forms  the  chief  part,  as  its 
fibres  ftretch  out  in  radii,  and  are  directed  both 
forwards  and  backwards.  It  arifes  from  the  rough 
tubercle  behind  the  joining  of  the  chin,  and  it  is 
inferted  into  the  whole  length  of  the  tongue,  and 
bafe  of  the  os  hyoides.  Its  action  ferves  to  move 
the  tongue  in  various  directions. 

CCCXXXIX. 
Ling  tt  a/is, 

Tke  lad  mufcle  is  an  irregular  bundle  of  fibres 
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extending  the  length  of  the  tongue,  and  arifing 
laterally  from  its  root.  In  its  progrefs  it  advances 
betw  een  the  two  former,  and  is  inferted  into  the  tip. 
I3y  its  motion,  the  point  of  the  tongue  is  raifed,  its 
length  fhortened,  and  it  is  drawn  backwards. 

CCCXL. 

The  mod  important  of  thefe  mufcles  is  the 
genio-gluflus.  From  its  fibres  proceeding  in  every 
dire&ion,  thofe  going  to  the  point  of  the  tongue 
pull  it  backwards,  the  fibres  going  backwards 
draw  it  forward,  and  thofe  in  the  middle  make  it 
hollow  on  the  back,  while  the  tip  and  root  of 
courfe  naturally  rife. 

The  hyo-gloffus,  compofing  the  fide  of  the 
tongue,  pulls  it  downwards  and  rounds  its  back ; 
and 

The  ftylo-glofiiis,  from  forming  the  infide  of 
tongue,  draws  it  deep  into  the  mouth,  and  parti- 
cularly influences  its  point. 

CCCXLI. 

After  this  general  defcription  of  the  mufcles  of 
the  jaws,  throat,  and  tongue,  it  is  ufeful  to  con- 
fider  their  mode  of  adlion  in  one  united  view  •> 
iy?,  in  taking  food  ;  and  2r//y,  in  employing  the 
voice. 

In  opening  the  mouth  to  receive  the  food,  all 
the  mufcles  are  employed  that  raife  or  deprefs 
either  of  the  lips.    The  mouth  is  then  fliut  by  the 


ccxii 


DEMONSTRATION 


orbicularis  mufcle,  and  the  flefh  of  the  lips  and 
cheeks  prcffed  clofe  by  the  mafleter  and  buccinator, 
for  we  fcarcely  affift  much  by  the  elevators  of  the 
lips,  which  rather  tend  to  feparate  the  lips  from 
the  gums.  In  the  mean  time,  by  the  motion  of 
the  jaws,  the  food  is  manducated.  The  mafTeter, 
temporal,  and  pterygoideus  mufcles,  are  fitted  for 
raifing  the  jaw  upwards,  and  that  with  different  * 
degrees  of  obliquity,  as  they  act  on  both  fides 
more  or  lefs  in  concert  ;  but  it  is  chiefly  the 
external  pterygoideus  which  affects  the  lateral 
motions,  moving  the  jaws  alternately  to  the  two 
fides  ;  or,  it  is  ufed  to  bring  the  lower  jaw  for- 
wards beyond  the  upper  jaw,  while  it  commonly 
falls  within  it. 

CCCXLIT. 

While  the  food  is  manducated,  it  is  confined 
by  the  motion  of  the  tongue  from  being  thrown 
inwards,  and  this  organ  is  capable  of  more  varied 
motions  than  could  be  expected  from  viewing  the 
mufcles  that  are  inferted  into  it.  It  depends 
upon  the  circumftance  that  has  been  fhewn,  the 
fibres  of  thefe  mufcles  being  continued  into  the 
fubftance  of  the  tongue  ;  and  it  is  probable  that 
the  terminations  of  thefe  fibres  act  in  a  very  dif- 
ferent way  from  their  origins,  fo  that  the  mufcles 
ferving  to  move  the  whole  body  of  the  tongue, 
may  ferve  the  purpofe  of  a  great  variety.  The 
mufculus  lingualis,  in  particular,  feems  to  have 
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this  varied  action,  juft  as  the  fphincLrs  of  the 
bladder  has  its  action,  different  from  that  of  the 
very  fibres  that  form  it. 

CCCXLIII. 

When  the  food  is  fufficiemly  manducated  by 
the  tongue,  it  is  gathered  up  and  carried  back- 
wards into  the  throat,  which  is  chiefly  done  by 
the  two  ftylo-glofli  mufcles  that  pull  the  tongue 
backwards  into  the  throat ;  while,  at  the  fame 
time,  the  tip  of  the  tongue  is  raifed  to  the  roof 
of  the  mouth  by  the  reft  of  the  mufcles.  By 
bringing  the  tongue  backwards  with  the  food 
upon  it,  the  mufcles  connecting  the  tongue  to  the 
epiglottis  are  now  relaxed,  which  comes  to  be 
preffed  down  upon  the  glottis,  and  thus  refpiratiou 
comes  to  be  (topped,  and  life  being  in  danger, 
a  fudden  effort  of  nature  fucceeds  to  relieve  us, 
The  feveral  mufcles  are  now  thrown  into  a  con- 
vulfive  action,  particularly  the  digaftric,  by  means 
of  which  an  effort  of  fwallowing  is  made,  as  well 
as  by  means  of  the  others  beneath  it,  which  are  all 
put  into  fudden  exertion,  and  at  the  fame  time.  Thus 
the  omo-hyoideus,  the  genio-hyoideus,  and  thyrio- 
hyoideus  act,  that  the  larynx  may  be  pulled  for- 
wards along  with  the  os  hyoides  ;  in  confequence 
of  which  the  pharynx  is  dilated,  and  room  is  made 
for  the  food  which  is  now  thrown  with  violence 
over  the  epiglottis  ;  or  rather,  the  epiglottis  and 
pharynx  are  drawn  forwards  fo  as  to  leave  the  food 
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in  the  pharynx,  and  from  the  larynx  being  the 
forepart  of  the  pharynx,  it  is  mechanically  dilated. 
In  the  time  of  this  exertion,  the  noftrils  are  fliut 
in  the  molt  accurate  manner. 

CCCXLIV. 

The  food  being  now  thrown  with  a  con  ador- 
able jirk  into  the  pharynx,  it  is  immediately  irri- 
tated to  perform  its  exertions,  and  the  fibres  in  a 
circular  oblique  manner  begin  their  contraaions 
from  an  inftindl:  of  nature,  which  determines  the 
motion  downwards,  and  by  the  conftriaors  of  the 
pharynx  the  food  is  pufhed  into  the  aefophagus : 
but,  as  foon  as  it  has  defcended  a  certain  way,  the 
digaflric  and  other  mufcles  are  relaxed,  there 
being  now  no  danger  of  the  food  afcending  again  •, 
and  by  the  fucceflive  a&ion  of  the  mufcular  fibres 
of  the  rcfophagus,  it  is  thrown  down  into  the 
ftomach.  That  the  pharynx  is  contraaed  in  the 
mo  ft  accurate  manner,  and  that  this  contraaion 
follows  the  food  clofe,  appears  from  the  accuracy 
with  which  fluids  are  fwallowed,  and  air  it  is 
found  can  be  fwallowed  with  equal  eafe. 

CCCXLV. 

The  formation  of  the  voice,  the  next  funaion 
of  thcfr  parts,  is  made,  as  formerly  noticed,  by 
means  of  the  ligaments  of  the  larynx,  and  the 
voice  is  fhaped  into  letters  as  the  found  pafles 
through  the  mouth.     But  in  inveftigating  this 
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fubjec"t,  we  obferve  the  great  queftion  to  be  de- 
termined is,  whether  the  voice  is  to  be  compared 
to  a  wind,  to  a  corded  inftrument,  or  to  both  ? 
The  tones  of  wind  inftruments  depend  alone  on 
the  fize  and  fituation  of  their  apertures,  and  the 
current  of  air  through  thefe,  independent  of  the 
materials  of  which  they  confift.  The  corded  in- 
ftruments again  depend  not  only  on  the  vibration 
of  the  cords,  but  alio  on  the  materials  of  which 
the  inftrument  is  formed.  That  the  ligaments 
refembling  a  corded  inftrument  have  much  effect, 
is  proved  by  cutting  away  the  points  of  the  aryte- 
noid cartilages  in  a  dead  animal,  when  by  blow- 
ing through  the  lungs,  and  giving  a  proper  ten- 
fion  to  the  ligaments,  the  voice  of  the  animal  can 
be  imitated.  But  that  the  ftate  of  the  aperture 
of  the  glottis  is  alfo  efTential,  feems  equally  clear, 
from  the  mufcles  being  equally  fitted  for  this  purpofe 
as  for  affecting  the  ligaments,  and  from  confider- 
ing  alfo  the  manner  employed  when  an  acute  or 
grofs  note  is  intended  to  be  founded.  To  do  this, 
not  the  ligaments  alone  are  employed,  but  by  an 
inftindt  of  nature  an  infpiration  is  made,  the  dia- 
phragm is  deprefTed,  the  weight  of  air  pafles 
down  the  lungs,  and  ftretches  the  trachea  in  all 
its  branches,  while  the  thyroid  cartilage  is  like- 
wife  drawn  ftrongly  upwards,  and  ftretched  to 
the  full.  Thus  alfo  it  may  be  obferved  in  whitt- 
ling, that  the  notes  depend  upon  the  aperture  as 
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well  as  upon  the  tenfion  of  the  fides  of  the  lips, 
which  Is  proved  in  birds;  where,  if  a  hole  is  made 
in  the  trachea  higher  up,  not  only  the  ftrength 
but  tone  of  the  voice  is  altered.  Thus  the  larynx 
pofleffes  the  advantage  not  only  of  a  wind  but  of 
a  corded  inftrument,  fo  far,  that  it  unites  them 
together ;  and  inftead  of  being  acted  upon  by  folid 
bodies  as  a  corded  inftrument,  it  is  acted  upon  in 
a  much  nicer  way  by  the  air  thrown  out  of  the 
lungs. 

CCCXLVT. 

Mufcles  of  the  Arm. 
Varying  fomewhat  in  the  plan  of  our  arrange- 
ment from  the  demonftration  of  the  bones,  we 
next  proceed  to  the  mufcles  of  the  upper  extremi- 
ties ;  and  thus  we  begin  with  the  motions  of  the 
fcapula. 

CCCXLVil. 
Mufcles  of  the  Scapula. 
The  peculiar  connection  of  the  fcapula  to  the 
trunk  was  formerly  obferved,  loofe  as  it  were,  and 
yet  connected  anddepending  entirely  on  its  mufcles 
for  this  junction.  By  the  upper  extremity  being 
feparated  into  fo  many  divifions,  the  power  of  its 
motions  and  their  variety  is  increafed.  Thus  the 
fcapula  is  the  centre  of  its  motions,  and  its  action 
is  therefore  unconfined.  The  arm  again  requires 
only  an  eafy  circular  motion,  and  by  the  number 
of  its  joints  this  circular  motion  is  complete  ;  for 
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by  the  {houlder  joint  the  arm  is  rolled,  the  divi- 
fion  of  the  elbow  limits  this,  and  a£ls  like  a  hinge, 
while  the  wrift  turns  round,  obedient  to  the  mo- 
tions of  the  other  two. 

CCCXLVIII. 
The  mufcles  of  the  fcapula  arife  from  four  dif- 
ferent points  correfpondent  to  their  different  mo- 
tions. To  move  it  forwards,  their  origin  is  the 
bread.  To  move  it  backwards,  they  proceed  from 
the  vertebral  fpines  To  move  it  upwards,  their 
fixed  point  is  the  neck ;  and  to  move  it  down- 
wards, they  arife  from  the  ribs. 

CCCXLIX. 

The  fir  ft  of  them  we  enumerate  is  the  trape- 
zius, an  extenfive  occipital  mufcle,  which,  with 
its  fellow,  covers  all  the  moulders  and  neck  in  a 
lozenge-like  form.  It  is  fituated  immediately 
under  the  teguments  of  the  pofterior  part  of  the 
neck  and  back.  It  extends  from  the  tip  of  one 
{houlder  to  the  tip  of  the  other,  and  from  the 
nape  of  the  neck  quite  down  to  the  loins.  Its 
origin  is  by  a  thick,  round,  and  fhort  tendon  from 
the  middle  of  the  great  arched  ridge  of  the  occipi- 
tal bone,  and  from  the  tranfverfe  fpine  quite  down 
to  the  maftoid  procefs,  from  its  fellow  over  the 
fpinous  procefles  of  the  cervical  vertebra  by  the 
intervention  of  that  part  of  its  tendon  called  liga- 
mentum  nuchce  or  colli,  from  the  fpinous  procthes 
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of  the  two  inferior  vertebra  of  the  neck;  and  from 
all  thofe  of  the  back,  adhering  tendinous  to  its 
fellow  the  whole  length  of  its  origin. 

After  this  extenfive  origin  it  becomes  inferted 
flefhy  into  the  broad  pofterior  half  of  the  clavicle, 
tendinous  and  flefhy  into  one  half  of  the  acro- 
mion, and  into  almoft  all  the  fpine  of  the  fcapula. 

From  this  various  fituation  of  its  fibres  in  their 
action,  they  muft  have  various  or  different  effects. 
Thus  its  upper  defcending  fibres  pull  the  fcapula 
obliquely  upwards.  Its  middle  tranfverfe  ones 
draw  it  directly  backwards.  Its  inferior  fibres, 
which  afcend  obliquely  upwards,  pull  it  obliquely 
downwards  and  backwards  ;  and,  when  the  whole 
of  them  come  into  action  in  fucceflion,  the  fcapula 
will  be  rolled.  Hence,  alfo,  the  trapezius  is  a 
mufcle  of  the  neck*  and  head,  as^well  as  of  the 
fcapula,  the  u^yer  part  of  it  drawing  the  head 
backwards,  and  turninglt  on  it-s  axis. 

CCCL. 

Levator  Sciipula. 
This  long  mufcle  is  fituated  obliquely  under  the 
anterior  edge  of  the  trapezius  and  arifes,  by  four, 
fometimes  five,  diftinct  heads,  from  the  four  or 
five  uppermoft  vertebra  of  the  neck  uniting  to 
form  it  about  three  inches  broad.  It  is  inferted 
by  a  flat  thin  tendon  into  the  upper  corner  of  the 
fcapula  i  and  its  action  is  to  flirugg  the  thoulders 
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or  raife  the*  fcapula  upwards  and  a  little  forwards. 
It  has  been  termed  alfo  mufculus  patienthe. 

CCCLI. 

Rhomboideus. 

The  rhomboid  mufcle  is  ftretched  between  the 
fpine  and  the  bafe  of  the  fcapula  in  a  neat  fquare 
form.  It  arifes  from  the  fpinous  proceffes  of  the 
four  fuperior  vertebrce  of  the  back,  from  the  three 
inferior  of  the  neck,  and  from  the  ligamentum 
nucha?  ;  and,  defcending  obliquely,  it  is  inferted 
into  the  whole  length  of  the  bafe  of  the  fcapula. 
It  is  fometimes  divided  into  two  mufcles,  the 
upper  part  being  termed  the  rhomboides  major, 
and  the  under  part  the  rhomboides  minor.  Both 
are  feen  on  railing  the  trapezius.  The  ufes  of 
tills  mufcle  are  to  draw  the  fcapula  obliquely  up« 
wards,  and  directly  backwards. 

Thus,  by  the  three  mufcles  defcribed,  is  the 
fcapula  raifed  and  drawn  back;  while,  by  the  two 
next  lying  on  the  bredt,  it  is  moved  down  and 
drawn  forwards. 

CCCLII. 

SerfatUS  Major  Ant'icus. 
This  mufcle  lying  on  the  fide  of  the  cheft,  avifes 
.from  the  ribs,  and  from  the  different  interftices 
placed  between  the  ribs  5  hence  it  muffc  arife  by  dif- 
ftintt  portion?,  or  be  ferrated.  The  chief  part  of  this 
mufcle  lies  under  the  fcapula,  and  is  the  cufhiou 

1  2 


DEMONSTRATION 


in  part  on  which  it  glides ;  and  its  origins  are  the 
parts  of  it  chiefly  confpicuous,  which  are  from  the 
nine  firfl  ribs,  fo  that  it  covers  the  whole  fide  of 
the  thorax.  It  is  inferted  into  the  whole  line  that 
forms  the  bafe  of  the  fcapula,  being  folded  round, 
its  angles.  Its  a&ion  is  to  move  the  fcapula  for- 
wards or  downwards,  according  to  the  direction 
of  its  different  digitations  ;  and  when  the  fcapula 
is  forcibly  raifed  to  aflift  in  dilating  the  thorax  by 
raifing  the  ribs.  It  is  chiefly  by  the  contraction 
of  this  mufcle  that  the  moulder  is  fupported  when 
loaded  with  any  heavy  weight. 

CCCLIII. 

PeBoralis  Minor. 
This  mufcle  is  fituated  at  the  anterior  and  lateral 
part  of  the  cheft,  arifing  from  the  edges  of  the  3^, 
4/^,  and  $th  ribs,  in  a  ferrated  form.  Its  three 
ferrated  points  foon  unite  into  a  thick  fkftiy 
mufcle,  which  is  inferted  by  a  narrow  flip  or 
tendon  into  the  upper  part  of  the  coracoid  procefs 
of  the  fcapula.  Its  principal  ufe,  by  pulling  the 
coracoid  procefs,  is  to  bring  the  fcapula  downwards 
and  forwards;  and  when  that  is  fixed,  perhaps,  to 
raife  alfo  the  ribs. 

CCCL1V. 

Subclavius. 

The  fubclavius  is  another  mufcle  hid  by  the 
fcapula.    It  is  fituated  between  the  clavicle  and 
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firft  rib,  arifing  tendinous  from  the  cartilage  of  the 
latter,  and  being  inferred  into  the  under  furface 
of  the  clavicle  for  nearly  its  whole  length.  Its 
a£lion,  therefore,  is  to  pull  the  clavicle,  and  with 
it  the  fcapula,  downwards  and  forwards. 

CCCLV. 

By  the  defcription,  then,  of  thefe  mufcles,  the 
motions  of  the  fcapula  will  be  underftood.  By 
the  levator  and  trapezius,  it  is  evidently  directed 
upwards ;  by  the  rhomboides,  adifted  in  part 
by  the  trapezius,  it  is  moved  backwards.  By 
the  under  part  of  the  fame  trapezius,  it  is 
drawn  both  backwards  and  downwards.  By  the 
ferratu3  major,  it  is  polled  alfo  downwards  and 
forwards.  By  the  ferratus,  along  with  the  tra- 
pezius and  fubclavius,  it  is  brought  direclly  down, 
and  by  the  pedtoralis  minor  it  is  carried  diredUy 
up.  From  thefe  motions  of  the  fcapula,  we  pro- 
ceed to  the  arm. 

CCCLVI. 

Pefloralis  Major. 
This  broad,  thick,  fadiated  mufcle,  covers  al- 
moft  the  whole  anterior  part  of  the  breaft.  It 
arifes  tendinous  from  two-thirds  of  the  clavicle 
next  the  fternum,  from  the  v/hole  ftcrnal  edge, 
and  flefhy  from  the  cartilaginous  extremities  of 
the  fifth  and  fixth  ribs.  It  is  intermixed  in  its 
courfe  with  the  external  abdominal  mufcle,  and  is 
inlerted  above  the  infertion  of  the  deltoid  mufcle 
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by  a  broad  tendon  into  the  os  humeri.  The 
upper  or  clavicular  part  of  this  mufcle  is  often  fe- 
parated  by  a  fatty  line  from  the  under  or  thoracic, 
fo  that  they  have  been  named  as  two  diftin& 
mufcles.  The  ufe  of  this  mufcle  is  to  draw  the 
aTra  forwards  towards  the  fternum,  and  to  aflifc 
occafionally  to  move  the  trunk  upon  the  arms>  as 
when  an  exertion  is  made  with  the  hand. 

CCCLVII. 
Latiffitnus  Dorfi. 
All  the  lower  part  of  the  back  and  loins  receive 
a  covering  from  this  mufcle,  the  broadeft  in  the 
boiiy.    It  arifes  by  a  broad  tendinous  expanGon 
from  the  back  part  of  the  fpine  of  the  os  ilium, 
from  all  the  fpinous  proccfies  of  the  vertebrae, 
extending  between  the  bottom  of  the  os  facrum 
.md  iixth  vertebra  of  the  back,  and  by  three  or 
four  tendinous  flips  from  the  fame  number  of  in- 
ferior ribs.  From  thefe  different  origins  the  fibres 
of  the  mufcle  advance  in  different  directions  ;  the 
lower  ones  afcend,  the  upper  ones  go  diretlly 
acrofs    and  thefe  different  orders  not  only  meet, 
but  crofs  each  other,  like  thofe  of  the  perioral 
mufcle.    It  is  inferted  by  a  long,  fiat,  thin  tendon 
into  the  pofterior  edge  of  the  groove  between  the 
two  tubetofities  of  the  os  humeri,  where  the 
tendon  of  the  long  head  of  the  biceps  is  lodged  j 
and  where  it  is  joined  alfo  by  the  tendon  of  the- 
pe&oraUs.    By  the* action  of  this  mufcle,  the 


AND  DISSECTION. 


ccxxiii 


arm  is  pulled  downwards  and  backwards,  and  the 
os  humeri  is  rolled  inwards,  by  which  the  palm 
of  the  hand  is  made  to  fall  backwards.  When 
joined  in  action  by  the  large  perioral  mufcle,  the 
arm  is  drawn  down  towards  the  trunk.  It  is  by 
the  union  of  thefe  two  mufcles,  that  the  axilla 
alfo,  or  armpit,  is  formed  ;  where  they  ferve  as  a 
protection  to  the  veflels  and  nerves  in  that  fitua- 
tion,  the  action  of  both  is  powerful,  both  from 
their  own  ftrength  as  mufcles,  and  alfo  from  the 
manner  of  their  infertion.  The  office  of  ;he  one, 
the  pectoral,  is  to  draw  the  arm  forwards,  while 
the  other  brings  it  down,  when  once  raifed,  with 
much  force,  or  rolls  it  inwards  and  backwards. 
By  their  joint  operation  the  arm  is  pulled  directly 
down,  and  by  this  means,  on  certain  occafions, 
the  body  may  be  raifed. 

CCCLVIII. 

Deltoides. 

This  mufcle,  fo  named  from  the  Greek  letter 
A,  covers  the  anterior  part  of  the  joint  of  the  os 
humeri,  filling  up  the  fpace  between  the  acromion 
and  moulder  bone.  It  arifes  in  three  divifions : 
ij}y  From  all  that  part  of  the  clavicle  not  occupied 
by  the  pectoral  mufcle :  2d,  From  the  point  of 
the  acromion  procefs :  And,  3<//y,  From  the  fpine 
of  the  fcapula  behind  it.  Thus  it  poffeffes  three 
« heads,  or  origins,  from  each  of  which  it  runs  in 
different  dire&ions,  feparated  from  each  other  by 
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flight  fifiures,  and  forming  as  it  were  three  diftinc~l 
mufcles  ;  for  the  fibres  from  the  fcapula  run  for- 
wards, from  the  acromion  downwards,  and  from 
the  clavicle  outwards.  Thefe  divifions  all  meet 
about  the  middle  of  the  humerus,  in  a  fliort  flat 
ftrong  tendon,  which  nearly  furrounds  the  fhoulder 
bone.  The  principal  ufe  of  the  deltoid  mufcle  is 
to  draw  the  arm  dire&ly  upwards  ;  and  when  the 
arm  is  raifed,  it  will  be  moved  a  little  forwards  or 
backwards,  according  to  the  different  directions 
of  the  anterior  and  pofterior  portions  of  the 
mufcle.  The  different  bundles  of  fibres>  there- 
fore, of  this  mufcle,  in  order  to  produce  their  full 
effedt,  mud  fall  to  acl:  in  fuccefiion. 

CCCLIX. 
Coraco  Brachialis. 
This  is  a  long  flender  mufcle,  covered  by  the 
deltoid  and  peroral  mufcles.  It  arifes  tendinous 
and  rlefhy  from  the  forepart  of  the  coracoid  pro- 
cefs  of  the  fcapula,  in  common  with  the  fhort 
head  of  the  biceps  to  which  it  adheres,  and  is  in- 
ferred into  the  middle  of  the  internal  part  of  the 
os  humeri.  From  its  beginning,  which  is  fmall, 
it  gradually  grows  thicker  as  it  defcends,  and  is 
perforated  at  its  lower  part  by  the  mufcular- 
cutaneous  nerve.  In  its  a&ion,  this  mufcle  is 
intended  to  give  a  degree  of  rotation,  by  bringing 
the  arm  obliquely  upwards  and  forwards.  It  like- 
wife  aflills  in  pulling  the  arm  to  the  fide. 
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Supra  Spinntus. 
This  mufcle  is  of  confiderable  thicknefs,  and 
occupies  the  hollow  of  the  fcapula  above  the 
fpine.  Its  origin  is  from  the  bafe  of  the  fcapula, 
from  the  fpine,  and  from  the  fuperior  cofta.  It 
is  inferted  tendinous  into  the  large  tubercle  on 
the  head  of  the  os  humeri.  Its  ufe  is  to  raife  the 
arm  direc~lly  upwards,  and  at  the  fame  time,  from 
its  attachment  to  the  capfular  ligament,  to  pull  it 
from  between  the  bones,  fo  that  it  may  not  be 
catched  or  pinched  by  the  joint.  It  may  alfo  ferve 
to  move  the  fcapula  upon  the  humerus. 

CCCLXI. 
Infra  Spinatus. 
The  triangular  cavity  below  the  fpine,  is  the 
feat  of  this  triangular  mufcle,  which  is  confider- 
ably  covered  by  the  deltoid.    It  is  thick  and 
ftrong,  and  covered  by  a  ftrong  tendinous  expan- 
fion.    It  arifes  flefhy  chiefly  from  all  that  part  of 
the  bafe  of  the  fcapula,  that  is  between, the  fpine 
and  its  lower  angle,  and  it  is  inferted  into  the 
upper  pollerior  part  of  the  large  protuberance  on 
the  head  of  the  os  humeri.    By  its  atSlion,  this 
mufcle  ferves  to  turn  the  os  humeri  outwards 
upon  its  axis,  to  aflift  in  raifing  and  fupport- 
ing  it  when  raifed,  and  to  pull,  like  the  former 
mufcle,  the  ligament  from  between  the  bones. 
Perhaps,  in  conjunction  with  the  former,  to  pre- 
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vent  alfo  the  humerus,  when  the  arm  is  mucrr 
bent  backwards,  from  flatting  from  its  focket. 

CCCLXII. 
Tens  Mitwr. 
Thi3  mufcle,  fo  named  from  its  appearance,  is 
a  long  fmall  flefhy  one.  It  is  fituated  along  the 
inferior  part  of  the  infra  fpinatus,  and  partly 
covered  alfo  by  the  deltoid.  It  arifes  from  the 
angle  and  lower  edge  of  the  fcapula,  and  it  is  in- 
ferted  tendinous  into  the  back  part  of  the  large  pro- 
tuberance on  the  head  of  the  os  humeri,  a  little 
below  the  former  mufcle.  Its  ufes.  are  the  fame 
with  the  infra  fpinatus. 

cccLXiri. 

Teres  Major 
In  its  ftiape  refembles  the  former,  but  is  longer 
and  thicker,  and  lies  lower  upon  the  edge  of  the 
fcapula,  being  fituated  at  the  under  part  of  the 
teres  minor,  and  fending  off  a  broad  flat  tendon, 
which  accompanies  the  latiffimus  dorfi ;  and 
which,  with  the  tendon  of  this  laft,  is  included  in, 
one  common  fcapula,  or  fheath.  Its  ufe  is  to 
affift  in  the  rotatory  motion  of  the  arm,  and  to 
draw  it  down  and  backwards,  as  an  affiftant  to 
the  latiffimus  dorfi. 

CCCLX1V. 

Subfcapularis. 
This  mufcle  lines  all  the  cavity  of  the  fcapula 
like  a  cufhion,  being  the  fliape  of  the  furface  of 
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the  fcapula,  on  which  it  lies.  It  is  therefore 
triangular,  ftrong,  and  flelhy.  It  arifcs  from  the 
three  coftje,  and  inner  furface  of  the  fcapula, 
adhering  to  all  the  rifings  and  deprefiions  of  this 
bone.  It  is  inferred  tendinous  into  all  the  upper 
part  of  the  internal  protuberance  at  the  head  ot 
the  os  humeri,  and  it  goes  round  the  head  of  the 
os.  humeri  to  its  infertion.  By  the  aelion  of  this 
mufcle,  the  arm  is  rolled  inwards,  or  drawn  to  the 
fide  of  the  body  ;  and  from  its  attachment  to  the 
capfular  ligament,  it  conduces  alfo  to  prevent  the 
latter  being  pinched. 

CCCLXV. 

From  this  view  of  the  mufcles  of  the  arm,  their 
particular  effects  will  be  apparent. 

The  infertion  of  them  at  the  head  of  the  05 
humeri,  naturally  occaGons  their  drawing  the  arm 
upwards;  and  this  motion  we  find  the  fupra  fpina- 
tus,  the  infra  fpinatus,  and  teres  minor,  to  have. 
The  fame  infertion  belongs  to  the  deltoid,  fome- 
what  lower,  which  will  of  courfe  increafe  its  power. 

The  fcapularis  being  inferted  oppofite  to  the 
former,  mud  poflefs  an  oppofite  efl'tcT:,  and 
draw  the  arm- downwards  and  backwards-,  while 
the  pec"loralis  and  coraco  brachialis  being  im- 
planted into  the  outer  edge  of  the  bicipital  groove, 
their  action  will  pull  the  arm  to  the  fide,  and 
fomewhat  upwards.  The  arm  we  have  fee:» 
pulled  directly  backwards  by  the  lati&m  uotii 
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and  teres  major,  from  their  infertion  by  the  lower 
fide  of  the  groove,  and  as  they  pafs  under  the  arm 
to  meet  this  point,  the  palm  will  be  rolled  by 
them  inwards  and  backwards.  As  thefe  feveral 
mufcles  fucceffively  a£t,  the  different  rotatory  mo- 
tions of  the  arm  will  be  performed. 

CCCLXVI. 
Nor  mull  it  be  omitted,  the  fhare  thefe  mufcles 
have,  from  their  infertion,  in  giving  ftrength  and 
firmnefs  to  the  loofe  texture  of  the  joint.  Hence, 
as  it  requires,  in  order  to  poffcfs  a  quick  and 
varied  motion,  a  loofe  connection  of  its  ligament 
and  other  parts,  it  is  furrounded  by  the  heads  of 
ftrong  mufcles  to  prevent  any  injury  which,  in  its 
exertions,  the  weaknefs  of  its  texture  might  ex- 
pofe  it  to.  By  attending  to  the  infertions  of  the 
different  mufcles,  this  circumftance  will  be  ap- 
parent. 

CCCLXVIT. 

Mufcles  of  the  Forearm. 
The  motions  of  the  forearm  are  flexion  and  ex- 
tenfion ;  and  to  perform  thefe,  four  mufcles  are 
appropriated. 

CCLXVIII. 

Biceps  Brachii  Flexor. 
The  firft  of  thefe  arifes  by  two  heads,  from 
which  it  derives  its  name.    It  is  a  thick,  ftrong 
mufcle,  feeling  like  a  hard  ball  when  in  a£lion. 
Its  outer  or  long  head  begius  by  a  (lender  tendon 
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from  the  upper  edge  of  the  glenoid  cavity  of  the 
fcapula.     Its  inner  head,  or  Ihort  one,  arifes 
tendinous  and  flelhy  from  the  coracoid  procefs  of 
the  fcapula.     A  little  below  the  middle  of  the 
forep  irt  of  the  os  humeri,  thefe  two  heads  unite, 
and  form  a  thick  flefliy  belly.    The  infertion  of 
of  this  mufcle  is  into  the  tubercle  of  the  radius, 
at  its  upper  and  inner  part,  and  the  tendinous 
expanfion  on  the  aponeurofis  of  the  forearm,  is 
formed  by  it  in  its  progrefs.  The  principal  ufe  of 
this  mufcle  is  to  bend  the  forearm,  and  likewife 
to  allift  in  rolling  the  radius  upon  the  ulna  from 
within,  outwards,  as  in  the  motion  of  fupination, 
or  turning  the  palm  upwards.    From  its  origin  it 
will  alfo  move  the  humerus,  as  well  as  the  forearm. 
CCCLXIX. 
Brachialis  Lit  emus. 
This  mufcle,  of  an  oblong  fhape,  and  con- 
fiderable  thicknefs  and  breadth,  is  fituated  im- 
mediately under  the  biceps.    It  is  an  afliftant  to 
the  latter.    It  arifes  from  two-thirds  of  the  os 
humeri  at  its  fore  part,  and  comes  down  from 
each  fide  of  the  deltoid,  its  head  being  forked. 
By  a  ftrong  flat  tendon  it  is  implanted  into  the 
cornoid  procefs  of  the  ulna.    The  chief  adtion 
of  this  mufcle  is  to  bend  the  forearm,  and  to 
prevent  the  ligament  of  the  joint  from  being 
pinched,  though  its  connexion  is  rather  flight  for 
this  purpofe. 
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CCCLXX. 

Triceps  Extenfor. 
All  the  pofterior  part  of  the  os  humeri  is  occu- 
pied by  this  mufcle,  which  arifes  with  three 
heads,  and  has  been  defcribed  as  three  feparate 
rnufcles.  The  firft  middle  or  long  head,  fprings 
broad  and  tendinous  from  the  inferior  cofta  of  the 
fcapula,  near  its  neck.  The  fecond  begins  from 
the  arm-bone  below  the  great  tuber  \  and  the 
third,  or  fhorteft,  arifes  from  the  back  part  of  the 
es  humeri,  near  the  infertion  of  the  teres  major. 
The  three  heads  unite  about  the  middle  of  the 
humerus,  and  cover  the  whole  pofterior  part  of 
the  bone  adhering  to  it  in  their  defcent,  and 
forming  one  thick  mufcle,  which  is  inferted 
into  the  upper  and  outer  part  of  the  olecranon  of 
the  ulna,  and  partly  into  the  condyles  of  the  os 
humeri,  adhering  firmly  to  the  ligament.  The 
fimple  a&ion  of  this  mufcle  is  to  extend  the  fore- 
arm,  or  hinge-joint  of  the  elbow,  with  great 
power. 

CCCLXXI. 

Anconaus. 

The  laft  mufcle  of  this  part  is  the  anconeus,  a 
fmall  triangular  one,  placed  on  the  back  part  of 
the  elbow.  Its  origin  is  tendinous  from  the 
pofterior  part  of  the  condyle  of  the  os  humeri* 
and  it  is  inferted  by  oblique  flelhy  fibres  into  the  back 
part  or  edge  of  the  ulna.  The  tendon  of  this  mufcle 
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adheres  flrongly  to  the  triceps,  and  its  action  is 
to  aflift  the  triceps  in  extending  the  forearm. 

CCCLXXH. 
Before  leaving  thefe  mufcles,  it  is  to  be  otv 
ferved,  that  the  aponeurotic  expanfion,  or  con- 
denfed  cellular  covering,  forms  alfo  a  fource  of 
attachment  for  them,  although  a  fecondary  one, 
as  well  as  the  bones  ;  and  for  this  purpofe  it  botli 
dives  between  their  fibres,  as  well  as  forms  parti- 
tions or  divifions  in  their  ftructure.  Thus  we 
find  one  tendinous  expanfion  defcends  from  the 
neck,  which  receives  an  addition  by  the  tendon  of 
the  deltoid  mufcle.  In  its  farther  defcent,  it 
covers  all  the  arm,  and  receives  at  the  forearm  a 
farther  addition  from  the  biceps  and  tricep9  exten- 
for.  In  its  defcent,  alfo,  it  gives  off  partitions 
among  the  mufcles,  and  thefe  are  fixed  to  the 
radius  and  ulna,  the  membrane  itfelf  being  loft 
infenfibly  upon  the  hand.  It  is  thicker  and 
ftronger  on  the  outfide  than  the  in  fide  of  the  ex- 
tremity, particularly  on  the  forearm,  at  the  under 
and  back  part  of  which  it  forms  a  thick  and  ftrong 
tendon.  By  thefe  expanfions  a  firm  hold  is  given 
to  the  mufcles,  their  places  preferved,  and  an 
attachment  given  to  many  of  their  fibres. 

CCCLXXIII. 
Mufcles  of  the  lower  Part  of  the  Arm  and  Hand. 
The  ufe  of  thefe  mufcles  is  to  bend  the  wrift 
and  fingers,  and  to  roll  the  hand. 
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The  wrifl  is  bent  and  extended  by  its  flexors 
and  txtenfors. 

The  fingers  are  regulated  in  their  motions  by 
mufcles  of  a  fimilar  ufe.  And, 

The  hand  is  rolled,  or  its  motions  of  fupination 
and  pronation  made  by  its  pronators  and  fupina. 
tors,  which  motions  confift  in  turning  the  hand 
down,  which  makes  its  pronation,  or  reverfing 
this,  and  turning  it  upwards,  which  makes  its 
fupination. 

CCCLXXIV. 
The  mufcles  of  thefe  parts  are  chiefly  named 
from  their  ufes.  Their  fituations  of  origin  and 
infertion,  as  well  as  their  ufes,  are  eafily  under- 
ftood  as  they  all  fpring  from  two  points,  and. 
their  ufes  are  confined,  as  noticed,  to  two  kinds, 
of  motion. 

The  points  of  origin  are  the  internal  and  ex- 
ternal condyles.  The  former  being  the  longtft, 
gives  mod  power.  Hence,  the  mufcles  of  greateft 
a£lion  and  importance  arife  from  this  part,  or  the 
pronators  and  flexors.  The  latter  is  the  (horteft> 
and  therefore  gives  lefs  force  of  a&ion  to  the 
mufcles;  hence  it  is  the  origin  of  the  fupinators 
and  extenfors. 

CCCLXXV. 
The  mufcles  arifing  from  the  internal  condyle, 
firft  claim  attention. 
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Pronator  Teres  Radii. 
The  firft,  or  pronator  teres  radii,  is  a  fmall 
round  mufcle,  fo  named  from  its  office.  It  arifes 
ilefhy  from  the  internal  condyle  of  the  humerus 
and  the  coronoid  procefs  of  the  ulna  ;  and  between 
thefe  two  paffes  the  radial  nerve.  From  thefe 
origins  it  runs  obliquely  downwards  and  outwards, 
and  is  inferted  tendinous  into  the  middle  of  the 
pofterior  part  of  the  radius.  By  the  aclion  of  this 
mufcle  the  hand  is  turned  downwards  by  turning 
the  radius  inwards,  or  placed  in  a  ftate  of  prona- 
tion. It  will  alfo  have  fome  influence  in  bending 
the  forearm  in  ftrong  a&ion. 

CCCLXXVI. 
Palmar  is  Lengus. 
Immediately  under  the  teguments  is  the  fltua- 
tion  of  this  long  thin  mufcle,  which  arifes  ten- 
dinous from  the  internal  condyle  of  the  os  humeri, 
and  alfo  from  the  inter-mufcular  tendon;  and 
after  pafTing  down  about  three  inches,  it  termi- 
nates in  a  long  flender  tendon,  which  neaT  the 
wri(t  feparates  into  two  portions,  one  of  which  is 
inferted  into  the  internal  angular  ligament,  and 
the  other  lofes  itfelf  in  a  tendinous  membrane, 
but  is  nearly  of  a  triangular  fhape,  arid  extends 
over  the  palm  of  the  hand  from  the  carpal  liga- 
ment to  the  roots  of  the  fingers,  and  is  called  the 
palmar  aponeurofis,  under  which  all  the  mufcles 
and  veflcls  of  the  hand  run.    After  its  expaufion 
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on  the  palm  of  the  hand,  this  is  fixed  to  the  roots 
of  all  the  fingers  by  an  equal  number  of  double 
flips.    This  mufcle  is  frequently  wanting,  but  the 
aponeurofis  is  always  to  be  found.    Its  aftion  is 
to  bend  the  hand,  and  particularly  to  ftretch  the 
aponeurofis.    It  may  alfo  aflift  in  its  pronation. 
CCCLXXVII. 
Palmaris  Brevis. 
This  mufcle  arifes  by  fmall  bundles  of  flefhy 
fibres  from  the   palmar  aponeurofis,  near  the 
annular  ligament.    It  nretches  acrofs  the  hand, 
and  is  inferted  into  the  metacarpal  bone  on  which- 
the  laft  finger  Hands,  and  into  the  fldn  and  fat 
which  covers  the  edge  of  the  palm.     By  its 
action  it  aflifts  in  contracting  the  palm  of  the 
hand. 

CCCLXXVIII. 
Fhxor  Carpi  Radialis. 
This  is  a  long  thin  mufcle,  fituated  obliquely 
at  the  inner  and  anterior  part  of  the  forearm. 
It  arifes  from  the  inner  condyle,  ftretching  along 
the  middle  of  the  forearm,  and  it  terminates 
in  a  long  flat  tendon  which  runs  into  the 
annular  ligament  in  a  groove  peculiar  to  itfelf  -y 
and  afterwards  expanding  a  little  it  is  inferted 
into  the  metacarpal  bone  of  the  forefinger,  touch- 
ing that  one  which  fupports  the  thumb.  By  its 
action  it  bends  the  wrift,  and  aflifts  in  the  prona- 
tion  of  the  hand. 
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CCCLXXIX. 
Flexor  Carpi  Uhiaris 
Is  a  long  raufcle  that  arifes  <endinous  from  the 
inner  condyle  of  the  os  humeri,  and  by  a  fmall 
fleftiy  beginning  from  the  inner  fide  of  the  ole- 
cranon. Its  courfe  is  along  the  under  edge  of 
the  forearm.  Between  its  heads,  the  ulnar  nerve 
perforates  this  mufcle.  It  receives  various  attach- 
ments in  the  courfe  of  its  progrefs,  and  is  at  laft 
inferted  into  the  os  pififorme  at  its  forepart, 
where  it  fends  off  a  thin  tendinous  expanfion  to 
cover  the  annular  ligament,  and  a  fimilar  one  to 
cover  the  mufcles  of  the  little  finger.  The  adlion 
of  this  mufcle  is  to  aflift  the  former  in  bending 
the  wrift,  to  ferve  as  a  balance  to  it ;  and,  by  the 
a<5tion  of  this  one  alone,  the  edge  of  the  hand 
is  pulled  fideways. 

CCCLXXX. 
Flexor  Digitorum  Sublimit. 
This  is  a  long  mufcle  fituated  at  the  anterior 
and  inner  part  of  the  forearm.  It  is  termed 
fublimis  from  its  fituation,  being  the  mod  fuper- 
ficial  of  two  mufcles,  and  perforatus,  from  being 
perforated  by  the  tendon  of  the  mufcle  below. 
Both  its  belly  and  tendons  are  divided  into  four 
fafciculi,  correfponding  to  the  different  fingers  it 
is  to  ferve.  It  arifes  from  the  inner  condyle  of 
the  os  humeri,  from  the  ligament  of  the  elbow 
joint,  from  the  coronoid  procefs  of  the  ulna,  and 
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from  the  upper  and  fore  part  of  the  radius,  down 
to  near  the  infertion  of  the  pronator  teres.  It  is 
inferted  into  the  anterior  and  upper  part  of  the 
fecond  phalanx  of  the  fingers,  being  fplit  and 
twifted  to  form  a  pafiage  near  the  under  part  of 
the  firft  phalanx.  The  ufe  of  this  mufcle  is  to 
bend  the  fecond  joint  of  the  fingers,  befides  which, 
it  muft  alfo  move  the  hand  upon  the  wrift,  and 
even  the  forearm  upon  the  arm  from  the  number 
of  joints  it  pafles  over,  and  the  connections  it  con- 
fequently  forms. 

CCCLXXXL 
Flexor  Digitorum  Profundus 
Correfponds  in  its  fituation  and  offices  nearly 
with  the  former.  It  lies  deeper,  and  arifes  flefhy 
from  the  external  fide  and  upper  part  of  the  ulna 
for  fome  way  downwards,  and  from  a  large  {hare 
of  the  interofieous  ligament.  About  the  middle 
way,,  downwards,  it  divides  into  four  portions  or 
tendons,  to  anfwer  the  four  fingers.  Thefe  run 
through  the  fiits  of  the  former  mufcle,  and  are 
inferted  into  the  anterior  and  upper  part  of  the 
laft  bone  of  each  finger.  The  office  of  this 
mufcle  is  to  bend  the  laft  joint  of  the  finger,  and 
in  its  courfe,  to  perform  the  fame  actions  as  the 
former  mufcle. 

CCCLXXXII. 

Lumbrkales. 

As  an  appendage  to  the  laft  mufcle,  fall  to  be 
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demonftrated  the  lumbricales,  which  arife  from 
the  outfide  of  its  tendons,  a  little  above  the  lower 
edge  of  the  annular  ligament  of  the  wrift.  They 
are  four  fmall  round  mufcles,  in  form  and  fize 
refembling  the  earth-worm,  and  therefore  fo 
named.  They  are  of  different  fizes,  and  fend  off 
long  flender  tendons  at  the  under  ends  of  the 
metacarpal  bones,  which  are  implanted  into  the 
outer  fides  of  the  broad  tendons  of  the  interoffeous 
mufcles,  about  the  middle  of  the  firft  phalanx, 
about  the  bone  of  which  they  gradually  wind. 
By  their  action,  the  firfl:  joint  of  the  fingers  is 
bent,  and  the  fecond  alfo  extended,  fo  that  they 
increafe  the  flexion  of  the  fingers,  while  the  long 
flexors  are  in  full  action.  Their  power  is  chiefly 
confpicuous  in  Ihort  quick  motions,  as  in  playing 
on  the  fiddle. 

CCCLXXXIII. 
Flexor  Longus  PoUicis. 
This  mufcle  runs  along  the  inner  fide  of  the 
radius.  It  begins  by  an  acute  flelhy  origin  from 
the  fore  part  of  the  radius  downwards,  and  inter- 
offeous  ligament,  till  it  reach  the  pronator  quad- 
ratus  mufcle ;  and  beyond  this,  it  even  paffes  to 
the  entry  under  the  ligament  of  the  wrift.  Be- 
fides  this  origin,  it  frequently  has  another  from 
the  internal  condyle  of  the  os  humeri.  It  is  in- 
ferted  into  the  la  ft  joint  of  the  thumb,  after  parting 
its  tendon  under  the  anterior  annular  ligament  of 
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the  wrift.  Its  ufe  is  to  bend  the  laft  joint  of  the 
thumb,  and  to  aflift  in  bending  the  other  joints 
it  paffes  over  like  the  former  flexors. 

CCCLXXXIV. 

Pronator  £htadratus. 
The  name  of  this  mufcle  is  derived  from  its 
ufe  and  fhape  It  arifes  tendinous  and  flefhy  from 
the  lower  and  inner  part  of  the  ulna,  and  runs 
nearly  in  a  tranfverfe  direction  to  be  inferted  into 
that  part  of  the  radius  which  is  oppofite  to  its 
origin.  Its  ufe  is  to  turn  the  radius  upon  the 
ulna,  and  then  to  affift  the  pronator  teres  in  the 
pronation  of  the  hand. 

CCCLXXXV. 
This  finifhes  the  mufcles  arifing  from  the  inter- 
nal condyle  of  the  humerus,  thofe  that  take  their 
rife  from  the  external  condyle,  or  the  extenfors, 
come  next  into  review. 

CCCLXXXVI. 

Supinator  Radii  Longus. 
The  firft  is  the  fupinator  radii  longus,  which 
forms  the  very  edge  of  the  forearm.  It  arifes  by 
many  fhort  fibres  from  the  ridge  of  the  os  humeri, 
above  the  external  condyle,  nearly  as  high  as  the 
middle  of  the  bone.  It  forms  a  thick  fiefliy  belly 
as  it  pafles  the  elbow  joint,  and  there  gives  a 
peculiar  form  to  the  arm.  It  then  becomes  fmall, 
md  forms  a  tendon  along  the  edge  of  the  radius, 
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which  is  inferted  into  the  outer  fide  of  its  under 
end.  In  its  action  this  mufcle  rolls  the  radius 
outwards,  and  of  courfe  turns  the  hand  into  a 
fupine  fituation,  with  the  palm  forwards.  It  is 
alfo,  in  fome  degree  from  its  origin,  a  flexor  of 
the  forearm. 

CCCLXXXVII. 

Extenfor  Carpi  Radialis  Longior. 
This  mufcle  is  almoft  entirely  covered  by  the 
laft,  and  is  named  longior,  to  diftinguifh  it  from 
it.  It  arifes  from  the  ridge  of  the  humerus 
above  the  external  condyle,  and  juft  under  the 
origin  of  the  former.  Its  courfe  is  along  the 
back  of  the  radius,  where  it  is  thick  and  flefliy 
till  it  reaches  its  middle,  when  it  fends  off  a  thin 
Bat  tendon.  This  panes  down  firft  upon  the 
outer,  and  then  upon  the  back  part  of  the-radiusj 
defcending  there  in  a  groove,  and  going  under 
the  annular  ligament  of  the  wrift.  It  is  inferted 
into  the  upper,  back,  and  outer  part  of  the  meta- 
carpal bone  of  the  forefinger.  Its  principal  ufe  is 
to  extend  the  wrift,  and  bring  the  hand  back- 
wards 

CCCLXXXVIII. 
Extenfor  Carpi  Radialis  Brevior. 
This  mufcle  agrees  entirely  with  the  former  in 
its  defcription  and  ufes.    It  arifes  from  the  ex- 
ternal condyle  of  the  os  humeri,  and  from  the 
ligament  which  connects  the  radius  to  it.  Its 
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tendon  paffing  down  the  back  part  of  the  radius, 
goes  under  the  annular  ligament  in  the  fame 
groove  with  the  tendon  of  the  former  mufcle.  It' 
is  inferted  into  the  forepart  of  the  tendon  of  the 
middle  finger,  a  little  towards  that  edge  next  the 
radius.  Its  ufes  are  to  aflift  the  former  mufcle  in 
extending  the  wrift,  and  to  dtaw  the  hand,  with 
the  affiftance  of  the  flexor  carpi  radialis,  to  the 
fide  next  the  thumb. 

CCCLXXXIX. 
Ext  en  for  Carpi  Ultiaris. 
This  mufcle  arifes  tendinous  from  the  external 
tubercle  of  the  os  humeri,  and  lies  along  the 
ulnar  edge  of  the  arm.  It  becomes  tendinous  in 
the  middle  of  its  length,  and  its  tendon  is  inclofed 
by  a  membranous  (heath  in  a  groove  at  the  back 
part  of  the  ulna.  It  is  fixed  into  the  outfide  of 
the  lower  head  of  the  metacarp»l  bone  of  the 
little  finger.  By  its  action  it  affifts  the  two 
former  mufcles  in  extending  the  wrift,  or,  with 
the  afliftance  of  the  flexor  ulnaris,  it  draws  the 
hand  towards  the  fide,  next  the  little  finger. 

cccxc. 

Exietifor  Digit  or  um  Communis. 
This  mufcle  covers  the  middle  of  the  forearm 
at  its  back,  and  lies  between  the  extenfor  radialis 
fecundus  and    the    extenfor  minimi  digiti.  It 
arifes  from  the  outer  condyle  of  the  os  humeri, 
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and  from  the  inter-mufcular  membrane.  It  grows 
flefliy  and  thick  as  it  defcends ;  and  about  the 
middle  of  the  forearm  divides  into  three  or  four 
tendinous  Hips.  Thefe  form  fo  many  roundilh 
tendons,  which  are  included  in  a  thin  membrane, 
and  pafs  altogether  under  the  ligament  to  the 
convex  furface  of  the  carpus,  when  they  feparate 
from  each  other,  and  become  flatter  and  more  ex- 
panded. About  the  extremities  of  the  metacarpal 
bones  they  fend  off  tendinous  filaments  to  each 
other,  and  they  are  at  length  inferted  by  z  tendi- 
nous expanfion  into  the  back  part  of  all  the  fingers. 
The  ufe  of  this  mufcle  is  to  extend  the  fingers. 

CCCXCI. 
Extenfor  Minimi  Dlgiti. 
This  long  thin  mufcle  is  Htuated  immediately 
under  the  common  teguments,  and  is  often  de- 
fcribed  as  a  flip  of  the  laft:  mufcle.    Its  origin  is 
from  the  outer  condyle.  It  paffes  down,  gradual!)-, 
increafing  in  (ize;  and  its  fiefhy  fibres  difappear 
when  it  reaches  the  external  annular  ligament, 
under  which  it  paffes  in  an  oblique  direction,  and 
in  a  channel  peculiar  to  itfelf.   When  this  tendon 
reaches  the  metacarpal  bone  of  the  little  finger,  it 
fends  off  filaments  which  unite  with  the  tendon 
of  the  extenfor  communis,  and  the  reft  of  it  is 
inferred  into  the  phalanges  of  the  little  finger; 
which,  from  its  name,  it  ferves  to  extend,  as  alio 
the  others  by  its  communicating  band. 
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CCCXCII. 

Extenfor  Primus  Pollicis. 
This  mufcle,  termed  alfo  abdu£tor  longus,  lies 
juft  under  the  fore  edge  of  the  radius,  arifing 
with  it,  and  eroding  it  obliquely.  It  divides  into 
three  or  four  fiefhy  flips,  which  pafs  under  the 
external  ligament  of  the  carpus,  and  are  fixed  into 
the  roots  of  the  firft  phalanx  of  the  thumb  towards 
the  radial  edge.  Hence  the  ufe  of  this  mufcle  is 
to  extend  the  thumb,  and  to  incline  it  a  little 
outwards  towards  the  radius,  or  to  draw  it  from 
the  fingers.   Other  motions  it  may  alfo  affift  in. 

CCCXCIII. 
Extenfor  Secundtts,  or  Minor  Pollicis 
Lies  clofe  by  the  former,  arifing  from  the  fame 
edge  of  the  radius,  and  it  runs  along  with  it  in 
the  fame  bending  courfe.  Its  fmall  round  tendon 
pafles  fometimes  in  a  peculiar  channel.  It  goes 
over  the  metacarpal  bone  of  the  thumb,  expands 
upon  its  firft  phalanx,  and  is  inferted  juft  under 
the  fecond  joint.  The  fecond  bafe  of  the  thumb 
is  extended  by  it  upon  the  firft ;  and  it  affifts 
alio  in  extending  the  wrift. 

CCCXCIV. 
Extenfor  Tertius  Pollicis. 
This  mufcle  correfponds  with  the  two  former. 
Its  origin  is'  from  the  ridge  of  the  ulna,  and  its 
courfe  is  longer  than  the  others.    It  is  penniform 
in  its  defcent  to  the  ligament  of  the  wrift,  and 
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its  tendon  goes  through  in  a  peculiar  ring.  This 
tendon  fplitting,  paffes  along  the  ulnar  fide  of  the 
firft  phalanx  of  the  thumb,  and  reaching  the 
fecond,  is  implanted  in  it ;  from  which,  expand- 
ing, it  proceeds  to  its  infertion  at  the  root  of  the 
third  phalanx.  By  the  action  of  this  mufcle,  the 
different  joints  of  the  thumb  are  moved,  parti- 
cularly the  laft ;  and  this  motion  extends  alfo  to 
the  different  parts  it  paffes  over,  or  to  the  metacar-  - 
pal  bone  upon  the  carpus,  and  to  the  carpus  itfelf. 

cccxcv. 

Indicator, 

The  origin  and  courfe  of  this  mufcle  is  much 
the  fame  as  the  laft.  It  has  an  acute  flefhy 
beginning  from  the  middle  of  the  pofterior  part 
of  the  ulna,  at  the  inner  fide  of  the  extenfor 
fecundus.  It  is  attached  fomewhat  to  the  inter- 
offeous  membrane.  Its  tendon  paffes  under  the 
external  annular  ligament  of  the  wrift,  along  with, 
thofe  of  the  extenfor  communis  digitorum,  and 
from  thence  running  along  the  convex  furfacc  of 
the  hand,  it  is  united  at  the  lower  end  of  the 
metacarpal  bone  of  the  forefinger  with  the  tendon 
of  the  extenfor  communis  that  goes  to  that  finger, 
into  the  pofterior  part  of  which  they  are  both 
inferted.  By  its  action,  all  the  joints  of  the 
forefinger  are  extended,  and  the  common  extenfor 
is  affifted  by  it  in  pointing  that  finger,  independent 
of  its  effect  on  the  joints  over  which  it  pafles. 
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CCCXCVf. 
Supinator  Brevis. 
"1  his  Fmall  mufcle,  fituated  at  the  upper  part 
r{  the  forearm,  lies  concealed  under  the  fupinator 
bttg»s.    Its  origin  is  tendinous  from  the  external 
condyle  of  the  os  humeri,  from  the  outer  and 
opper  part  of  the  ulna,  and  from  the  interotTeous 
••^iment.    It  paries  over  the  external  part  of  the 
i  iclius,  and  is  inferted  into  its  ridge.    By  its 
ce,  it  is  limited  to  that  of  rolling  the  radius 
outwards,  and  thus  aflifting  in  the  fupination  of 
>he  hand. 

CCCXCVIL 

Muj'cles  in  the  Hand. 

To  nihil  the  larger  mulcles  defcribed,  a  farther 
provifion  is  made  by  a  collection  of  fmall  ones 
fatted  in  the  hand  itfelf.  Thefe,  from  their  quick 
a  'Vion,  obey  every  fmall  motion,  and  particularly 
it&ft  the  lateral  motions  of  the  thumb,  and  alfo 
oi  the  little  finger. 

AH  the  mulcles  of  the  thumb,  form  the  great 
ball  on  its  infide,  and  their  different  actions,  are 
regulated  by  the  different  places  of  their  infer- 
ior], 

CCCXCVIIL 

AbduElcr  Pollicis. 
The  fir  ft  is  the  abductor  pollicis,  covered  only 
by  the  teguments  ariiing  from  the  whole  length 
of  the  metacarpal  bone  of  the  middle  linger. 
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It  paiTes  acrofs  the  metacarpal  bone  of  the  fore- 
finger when  its  fibres  converge,  and  fend  oiF  a 
fhort  tendon  to  be  implanted  into  the  inner  part 
of  the  root  of  the  fir fl;  bone  of  the  thumb.  Its 
office  is  to  draw  the  thumb  from  the  fingers,  and 
to  extend  the  fecoud  bone  upon  the  firft. 

There  is  frequently  another  mufcle  of  the  f.»me 
name,  holding  the  fame  courfe,  and  performing 
the  fame  office. 

CCCXCIX. 
Qppvucns  P^iiicis: 
This  mufcle,  named  alfo  the  metacarpal  of  the 
thumb,  It  implanted  into  the  fide*of  the  thumb. 
It  arifes  from  the  os  fcaphoides  and  the  ligament 
of  the  wrift,  and  it  is  inferted  into  t!ie  under  :v.ul 
fore  part  of  the  metacarpal  bone  of  the  thumu* 
Its  ufe  is  to  turn  the  firft  bone  of  the  thumb 
upon  its  axis,  and  at  the  fame  time  to  bring  it 
inwards,  oppofite  to  the  other  fingers,  as  in  clinch- 
ing the  fill. 

ccco. 

Flexor  Brevis  Polluis. 
This  two  headed  mufcle,  fituated  betwixt  the1 
forefinger  and  thumb,  extends  obliquely  acrofs 
the  two  firft  metacarpal  bones.  It  arifes  from  tl  e 
os  trapezoides,  magnum  and  unciforme,  and  it  is 
inferted  into  the  firfl  and  fecond  fefamoid  bone,  and 
bafe  of  the  firft  bone  of  the  thumb.  The  ufe  of 
this  mufcle  is  to  bend  the  firft  joint  of  the  fingers 
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upon  the  fecond,  and  to  move  alfo  the  other  joints 
it  paiTes  over. 

CCCCL 

Adiluclor  PcHicis. 
.  This  mufcle  arifes  from  the  metacarpal  bone 
of  the  middle  finger,  and  goes  directly  acrofs  the 
metacarpal  bone  of  the  forefinger  to  meet  the 
thumb.  In  its  Ihnpe  it  is  triangular  and  flat, 
having  its  bafe  at  the  metacarpal  bone,  and  its 
point  at  the  thumb.  It  is  inferted  into  the  inner 
p2rt  of  the  root  of  the  finl  bone  of  the  thumb. 
Its  particular  ufe  is  to  pull  the  thumb  towards  the 
forefinger.  4 

ccccir. 

From  the  thumb  being  the  opponent  of  the 
lingers,  it  is  furrounded  with  mufcles  which  form 
its  large  upper  ball  of  flefh.  By  thefe  mufcles  it 
is  bent  and  affixed  to  the  hand  5  and  in  the  fame 
manner  the  .mufcles  of  the  little  finger  alfo  fur- 
round  it. 

CCCCHI. 

AbiluBor  Minimi  Digit:. 
This  is  a  thin  fkfhy  mufcle  which  helps  to 
form  the  prominence  at  the  inner  edge  of  the 
palm  of  the  hand.  It  arifes  flefhy  from  the  inner 
furface  and  inferior  edge  of  the  os  pififorme, 
and  from  the  adjacent  part  of  the  internal  annular 
ligament,  and  it  is  inferted  by  a  flat  tendon  into 
the  firft  bone  of  the  little  finger  laterally.  Its 
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ufe  is  to  draw  the  little  finger  from  the  reft  by 
fpreading  it  fideways,  and  to  alii  ft  alfo  in  fome 
degree  the  flexors. 

CCCCIV. 

Flexor  Parvus  Minimi  Digit!. 
By  the  fide  of  the  laft  riles  '  this  fmall  thin 
mufcle  with  the  fame  courfe  and  infertion.  Its 
origin  is  the  hook-like  procefs  of  the  os  unciforme, 
and  from  that  part  of  the  anterior  annular  liga- 
ment of  the  wrift  next  it.  It  is  inferted  by  a 
roundifh  tendon  into  the  inner  part  of  the  bafe  of 
the  firfl  bone  of  the  finger.  Its  ufe  is  to  bend 
the  little  finger,  and  aflift  the  former  mufcle. 

ccccv. 

AiduBor  Minimi  Digiti. 
This  mufcle  lies  immediately  under  the  former 
one,  and  is  fometimes  named  the  metacarpal  of 
the  little  finger.    It  arifes  from  the  fame  origin 
as  the  former,  and  is  inferted  into  the  outfide 
of  the  metacarpal  bone,  which  it  reaches  by  turn- 
ing round  it.    Its  ufe  is  to  bend  the  metacarpal 
bone,  and  bring  this  finger  towards  the  reft,  fo 
as  to  make  it  an  antagonift  to  the  others,  and  it 
refembles  in  this  refpeft  the  opponens  pollicis- 
By  its  aftion,  alfo,  the  external  convexity  of  the 
carpus  is  increafed,  and  thus  Diogenes's  cup  is 
formed. 
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CCCCVI. 

Sib  Jit 'Ft or  Indicts. 
This  mufcle  arifes  from  the  os  trapezium,  and 
from  the  firft  bone  of  the  thumb.  It  is  inferted 
into  the  back  part  of  the  firft  bone  of  the  finger, 
ft  is  a  mufcie  of  confiderable  breadth,  and  its 
action  is  to  pull  the  forefinger  tovvaids  the  thumb. 

ccccvn. 

IntefoJJious  Mufcles. 

The  interciTeous  mufcles  follow  next  in  order, 
fituated  betwixt  tb&  metacarp.il-  bones,  to  the 
fides  of  which  they  are  alfo  attached ;  and  by 
thtir  action  they  betid  the  firft,  and  extend  the 
fecond  joint  of  each  finger.  They  are  divided 
into  the  external  and  internal  j  and  though  fome- 
thing  larger,  they  refemble  the  lumbricaks. 

CCCCVIIT. 

External. 

The  external  are  fituated  direc~lly  on  the  back 
of  the  hand  ;  they  are  four  in  number.  They 
arife  with  double  heads,  and  fend  their  tendons 
twirling  round  the  fides  to  the  backs  of  the  meta- 
carpal bones,  where  they  are  inferted  along  with 
thofe  of  the  lumbricaks,  and  the  extenfors  of  the 
back  of  the  fingers. 

CCCC1X. 

Internal. 

The  internal  are  fituated  in  the  palm  of  th<? 
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hand,  and  are  three  in  number.  Their. origin  is 
the  fame  as  the  former,  from  the  metacarpal 
bones  and  their  intcrftices,  and  alfo  from  the 
ligaments  of  the  carpal  bones.  They  are  diftin- 
guifhed  by  having  two  heads,  and  their  tendons 
are  joined  to  thofe  of  the  extenfor  and  lumbri- 
cales.  Their  particular  enumeration  is  unnecef- 
fary.  They  poffefs  one  common  office  of  extend- 
ing the  fingers,  and  the  tendons  of  the  flexors  - 
join  their  tendons,  fo  as  to  meet  on  the  back  of 
the  fingers,  which  part  is  in  confequence  covered 
by  a  ftrong  united  band  of  tendinous  fibres. 

ccccx. 

After  this  full  enumeration  of  the  different 
parts  that  conduce  to  the  motion  of  the  upper 
extremity,    it  will  be  proper  to  confider  the 
co-operation  of  the  mufcles  in  review.  Thus,, 
when  we  mean  to  raife  the  fcapula,  the  mufcles- 
are  employed  that  decuflate  each  other*  the  obli- 
quity of  the  one  balancing  the  obliquity  of  the 
other,  viz.  the  upper  part  of  the  trapezius  and  the 
levator  fcapulje.    If  we  intend  to  pull  it  down  to 
prefs  any  thing  under  the  arm,  the  lower  part  of 
the  trapezius  is  employed  ;  for  different  part  - 
of  a  mufcie  may  be  employed  at  different  timrs, . 
and  with  it,  at  the  forepart,  the  ferratus  maj<,r 
anticus,.  paiticularly  the.  portion  of  it  near  to  the 
lower  angle,  which  moves  it  farther  than  a  ftrai^: 
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mufcle  could  have  done.  If  we  intend  to  bring 
it  backwards,  the  whole  of  the  trapezius  is 
employed,  but  more  efpecially  the  upper  and 
lower  ends  of  it :  but  the  rhomboides  can  be  alfo 
employed.  To  make  it  advance  forwards,  the 
leffer  pectoral  and  leffer  ferratus  are  put  in  action: 
but  the  large  ferratus  has  a  greater  effect,  draw- 
ing the  whole  fcapula  forwards.  If  a  rotation 
again  of  the  fcapula  is  meant,  the  centre  of  its 
motion  is  the  clavicle.  Firft,  then,  it  turns  upon 
the  end  of  the  clavicle  :  but  to  increafe  the  rota- 
tion, the  clavicle  is  rolled  alfo ;  and  for  this  roll- 
ing of  the  fcapula^  the  mufclcs  are  employed  that 
are  inferted  obliquely,  and  one  of  them  only  is 
put  in  action  at  a  time. 

CCCCXI. 

The  different  mufcles  again  that  act  on  the 
humerus  are  nine  in  number.  To  raife  it,  the 
trapezius  and  fupra-fpinatus  are  ufed  ;  and  to  pull 
it  a  little  inwards  at  the  fame  time,  the  coraco 
brachialis,  and  a  fmall  fhare  of  the  infra-fpinatus 
are  added.  l?or  drawing  down  the  arm,  the 
pofterior  parts  of  the  deltoid  mufcle  are  ufed  j 
and  if  we  want  to  prefs  it  ftrongly  againft  the  fide, 
we  employ  the  great  pectoral  and  latiflimus  dorfi, 
fo  that  it  is  by  this  mufcle  that  weight  under  the 
arm  is  fupported.  To  bring  the  arm  back,  a 
combination  of  mufcles  is  brought  to  co-operate, 
•is  the  lafiffimus  dorfi  and  teres  major:  but  to  pre- 
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vent  thefe  from  rolling  it,  the  teres  minor  and 
infra-fpinatus  are  brought  alfo  into  p  1 1 y ,  fo  that  the 
arm  is  carried  back  in  this  way  with  confiderable 
force :  but  if  flill  greater  force  is  wanted,  fome 
others  of  the  forearm  are  brought  to  co-operate ; 
and  in  order  even  to  extend  their  power,  we 
bend  the  elbow.  For  bringing  the  arm  forwards, 
the  large  pectoral,  the  coraco-brachialis,  and  la- 
tiilimus  dorfi,  are  had  recourfe  to.  Thus,  by  a 
^ucceflion  of  fuch  motions,  the  circular  motion 
with  the  arm  can  be  performed  ;  befides  which, 
the  humerus  can  be  rolled,  and  its  powers  exerted 
with  great  force,  by  bending  the  forearm.  This 
we  do  in  ftriking  with  a  hammer,  and  the 
mufcles  we  employ  for  the  purpofe  are  the  latiffi- 
mus  dorfi  and  teres  major,  with  the  fubfcapularis; 
and  farther  afliftance  can  be  even  given  with  the 
pectoral  mufcle  ;  but  the  ftroke  is  chiefly  given 
with  the  three  firft,  while  the  teres  minor  and 
infra  fpinatus  roll  the  arm  in  the  reverfe  way. 

CCCCXII. 

The  motions  of  the  elbow  are  more  fimple. 
For  the  purpofe  of  flexion,  the  biceps  and  bra- 
chialis  externus  are  employed;  and  for  its  exten- 
fion,  the  triceps  mufcle. 

CCCCXIII. 

But,  independent  of  thefe  powers  of  the  muf- 
cles, their  actions  may  be  confidered  in  a  Hill 
more  extenfive  view.    Thus,  the  mufcles  that 
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fcrve  to  move  the  fcapula,  may  be  ufed  to  move 
the  whole  trunk ;  and  a  variety  of  mufcles  can 
be  brought  into  action  by  forming  as  it  were  a 
chain,  and  influencing  a  diftant  member.  Thus, 
fuppofe  the  body  laid  on  the  Cde  in  bed,  and  art 
attempt  is  made  to  raife  it,  the  os  humeri  is- 
Tlrft  drawn  down  with  the  latiflimus  dorfi,  and 
the  mufcles  of  the  fcapula,  of  the  neck,  and  of 
the  head,  are  gradually  influenced  ;  and  thus  the 
head  and  trunk  is  raifed.  Hence,  the  caufc  of 
pains  in  the  fide,  &c.  in  the  cafe  of  rheumatic 
affections,  in  confequence  of  motions  made  at  a 
confiderable  diftance ;  and,  by  fixing  the  fcapula,. 
humerus,  and  forearm,  the  trunk  of  the  body  can 
be  acted  on. 

CCCCXIV. 
Viewing  the  mufcles  of  the  upper  extremity-, 
we  muft  be  ftruck  with  their  amazing  ftrength. 
In  life  a  weight  can  be  fuftained  by  them  that  is 
fufficient  after  death  to  tear  them  in  pieces. 

ccccxv. 

Mufcles  feated  on  the  Ribs. 
The  peculiar  mufcles  of  the  ribs  that  move 
them  in  refpiration,  claim  the  firft  attention  in 
demonftrating  thofe  of  the  trunk. 

CCCCXVI. 

Serratus  Suptrlov  Pojlicus. 
TUfi  firft  of  this  ddcription  is  the  ferrututi 
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fupertor  pofticus,  which  lies  fiat  upon  the  fide  of 
the  neck,  and  arifes  by  a  broad  thin  tendon  from 
the  Hgamentum  nucha:,  or  from  the  three  lower 
vertebrae  of  the  neck,  and  the  two  upper  ones  of 
the  back.  It  pafles  obliquely  downwards,  and  is 
implanted  by  a  ferrated  edge  into  the  id,  3d,  $tht 
and  $th  ribs,  under  the  upper  and  back  part  of 
the  fcapula.  The  purpofe  of  this  mufcle  is  to 
expand  the  thorax,  and  by  elevating,  the  ribs,  to 
dilate  it  in  infpiration* 

CCCCXVTL 
S  err  at  us  Inferior  Pofticus. 
This  mufcle  lies  under  the  latiflimus  dorfi,  13 
broad  and  thin,  and  has  its  origin  in  common 
with  the  latiffimus  dorfi  from  the  two  inferior 
vertebra?  of  the  back,  and  from  the  three  fuperior 
ones  of  the  loins.  It  is  inferted  in  a  ferrated 
manner  into  the  gth>  10M,  uto,  and  12th  lower 
ribs,  or  their  under  edge,  near  their  cartilages. 
The  ufe  of  this  mufcle  is  to  deprefs  the  ribs, 
and  thereby  to  aflift  in  contracting  the  cavity  of 
the  thorax  in  the  time  of  expiration. 

CCCCXVIII. 
Levatores  Coflarum. 
Thefe  are  no  lefs  than  twelve  mufcles  on  each 
fide,  whofe  particular  office  is  to  lift  the  ribs. 
Their  fituation  is  either  above  or  on  the  ribs, 
at  their  angles.  Hence,  their  appellation  of  fupra- 
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coftales.  In  their  fhape  they  are  nearly  triangular. 
Their  origin  is  from  the  tranfverfe  procefies  of 
the  laft  vertebrae  of  the  neck,  and  of  the  eleven 
fuperior  vertebne  of  the  back  ;  and  defcending 
obliquely  forwards  and  outwards,  they  are  inferted 
tendinous  into  the  upper  fide  of  the  ribs,  near 
their  tuberofities.  Thus,  the  firft  of  them  begin- 
ning at  the  laft  vertebne  of  the  neck,  defcends  for 
its  infertion  into  the  firft  rib;  and  fo  fucceflively 
each  arifes  in  order,  and  is  fixed  to  the  rib  below. 
The  fuperior  mufcles  are  fmaller,  thinner,  and 
fhorter  than  the  three  laft,  which  differ  fo  far 
in  their  infertion,  that  they  pafs  one  rib  to  be 
attached  to  the  rib  below  it,  and  hence  they  are 
named  levatores  longiores.  The  ufe  of  this  fet 
of  mufcles  is  to  lift  the  ribs  dire£My  upwards  and 
outwards* 

CCCCXIX. 

Intercojlales. 

But  befides  thefe  mufcles  defcribed,  we  find  be- 
tween the  ribs,  on  each  fide,  two  rows  of  them, 
termed  the  external  and  internal  intercoftales.  In 
their  fituation  the  external  runs  from  the  fpine  to- 
wards the  fternum  ;  and  their  fibres  are  directed  in 
the  fame  manner,  or  from  behind,  forwards.  Their 
limits  are  the  cartilages  of  the  ribs.  The  internal 
again  reverfe  this  beginning  from  the  fternum, 
and  palling  on  to  the  fpine;  and  their  fibres 
obferve  the  fame  direction,  flopping  at  the  angle 
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of  the  ribs.  Hence  they  have  been  confidered  to 
deculTate  each  other  like  the  ftrokes  of  the  letter  X. 
By  their  a&ion,  the  cavity  of  the  thorax  is  ex- 
panded iiT  confequtnce  of  the  elevation  of  the  ribs 
that  takes  place  on  infpiration.  Some  of  the  in- 
ferior portions  of  the  internal  intercoilals  palling 
one  rib,  are  inferted  into  thofe  below,  which 
has  occafioned  their  being  defcribed  as  feparate 
mufcles  :  bat  for  this  there  is  no  proper  founda- 
tion, as  they  are  merely  appendages  that  agree 
both  in  the  fame  origin  and  ufe. 

ccccxx. 

Sterno  Cojlalis 
Is  a  triangular  mufcle,  lying  on  the  inner  fide 
of  the  fternum,  and  extended  in  three  or  four 
feparate  flips  on  the  cartilages  of  the  3^,  4/Z',  and 
6tb  ribs.  Its  lowed  portion  arifes  from  the  enfi- 
form  cartilage,  and  has  its  infertion  into  the  3*/ 
and  4th  rib ;  and  its  third  portion,  from  the  edge 
of  the  fternum,  is  inferted  into  the  3^  rib.  The 
fourth  portion  is  often  wanting ;  but  goes  gene- 
rally from  the  2d  to  the  3d  rib.  The  ufe  of  this 
mufcle  is  to  prefs  the  ribs  into  which  its  infertions 
are  made,  and  of  confequence  to  allift  in  con- 
tracting the  cavity  of  the  thorax  in  expiration. 

CCCCXXI. 

From  this  view,  the  power  by  which  the  mo- 
.tion  of  the  ribs  is  performed,  is  beyond  all  doubt 
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the  contraction  of  both  the  rows  of  intercoftal 
mufcles.  At  the  fame  inftant  when  thefe  con- 
tract, the  moft  moveable  part  is  drawn  towards 
one  that  is  more  fixe-d.  The  only  difficulty  here, 
and  which  has  puzzled  many  anatomifts,  is  to 
account  for  the  obliquity  of  the  intercoftal  mufcles; 
and,  next,  why  there  are  two  rows  of  them. 
This  difficulty  depends  on  the  want  of  obferva- 
tion  of  a  circumftance  of  the  firft  moment :  that 
wherever  extenfive  motion  is  required,  oblique 
fibres  are  employed ;  the  oblique  fibres  giving  a 
greater  play  than  the  ftraight  ones.  Thus,  as 
they  contract  more  in  proportion  to  their  length, 
they  bring  the  two  ribs  much  nearer;  and,  in 
confequence  of  their  being  two  rows,  the  obli- 
quity of  the  one  balances  the  obliquity  of  the 
other,  and  raifes  the  rib  in  an  equal  way,  neither 
pufhing  it  backwards  upon  the  fpine,  nor  draw- 
it  forwards  upon  the  fternum. 

ecccxxn. 

But  it  ftill  remains  to  explain,  why  the  external 
Intercoftal  mufcles,  which  run  all  from  above 
obliquely  forwards,  are  wanting  near  to  the  fter- 
num  ;  and  the  internal,  which  run  in  a  contrary 
direction,  are  wanting  near  to  the  fpine.  It 
clearly  depends  on  the  circumftance  of  both  rows 
co-operating  in  railing  the  ribs;  for,  if  the  exter- 
nal row  had  been  brought  forward  to  the  fternunv 
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the  laft  fibres  would  have  been  fixed  to  the  folid 
bone  of  the  fternum,  and  would  have  drawn  the 
ribs  downwards.  As  foou,  therefore,  as  they 
are  brought  fo  far  forwards,  that  the  diflance  at 
the  place  of  infertion  bears  a  confiderable  propor- 
tion to  the  diftance  of  the  origin  of  the  mufcles 
from  the  fternum,  the  mufcle  is  wanting.  In  like 
manner,  if  the  internal  row  went  farther  back, 
they  would  come  to  be  fixed  to  the  fpine  below, 
and  to  the  rib  above,  at  fome  diftance  from  the 
heaJ,  which  muft  have  drawn  the  firft  rib  down 
to  the  lecond  one.  This  motion  then  of  the  ribs 
we  find  all  in  one  direction  ;  and  it  is  greater  as 
we  go  farther  from  the  top  of  the  thorax,  the. 
fecond  rib  having  the  motion  of  the  firft,  and  then 
its  own  motion,  and  fo  with  regard  to  the  reft. 

CCCCXXIII. 

Mtifcks  of  the  Head  and  Neck. 
On  removing  the  external  mufcle  we  have  al- 
ready feen,  viz.  the  ferratus  fuperior  pofticus, 
the  fplenii  then  come  into  view ;  and  after  them 
the  compkxus  is  alfo  expofed. 

CCCCXXIV. 

Splenitis. 

This  is  a  flat,  broad,  and  oblong  mufcle,  fo 
named  from  a  fplint  applied  to  a  fractured  bone. 
Joined  by  its  fellow,  the  two  have  the  appearance 
of  the  letter  Y.    In  their  fituation,  they  are 
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placed  immediately  under  the  trapezii,  and  above 
the  complexi. 

The  origin  of  the  fplenius  is  from  the  fpinous 
proceffes  of  the  neck  and  breaft,  and  it  is  inferted 
into  the  back  part  of  the  head.  It  arifes  tendinous 
from  the  fourth  and  fifth  fpinous  proceffes  of  the 
dorfal  vertebras,  from  the  laft  one  of  the  neck; 
and  at  the  ligamentum  nucha?,  it  unites  infe- 
parably  by  tendon  with  its  fellow.  They  afterwards 
recede  and  it  is  inferted  by  two  tendons  into 
the  tranfverfe  proceffes  of  the  two  firfl  vertebrae  of 
the  neck,  into  the  upper  and  posterior  part  of  the 
maftoid  procefs,  and  into  a  ridge  in  the  occipital 
bone,  where  it  joins  with  the  root  of  that  procefs. 

Befides  this  part,  which  has  been  termed  the 
fplenius  capitis,  there  is  another  portion  lies  under 
it,  defcribed  as  a  feparate  mufcle,  under  the  name 
of  the  fplenius  colli.  This  part  terminates  by 
four  or  five  diftincl:  tendons  in  the  tranfverfe 
procefles  of  the  upper  vertebra  of  the  neck, 
though  it  has  the  fame  common  origin  with  the 
former. 

By  the  action  of  the  fplenius,  the  head  and 
upper  vertebra  of  the  neck  are  turned  obliquely 
backwards :  when  both  fplenii  a£t,  they  pull  the 
head  dire&ly  backwards.  They  are  the  proper 
antagonifts  of  the  maftoid  mufcles. 
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Complexus. 

The  name  of  this  mufcle  is  derived  from  its 
complex  ftru&ure.  It  arifes  by  diftincl  tendons 
from  the  tranfverfe  procefies  of  the  f;ven  fuperior 
vertebra;  of  the  back,  and  four  inferior  of  the 
neck ;  and  by  a  flefhy  flip  from  the  fpinous  pro- 
cefs  of  the  firft  vertebra  of  the  back.  In  its 
pafTage  upwards,  it  is  intermixed  with  tendinous 
and  flefhy  parts.  It  is  inferted  into  a  deprefhon 
under  the  large  arched  ridge  of  the  occipital  bone. 
The  appearance  of  the  mufcle  varies  in  different 
fubjects,  and  it  is  fometimes  divided  on  that  ac- 
count into  two  portions,  the  inferior  being  termed 
biventer  cervicis,  and  the  upper,  which  is  feen  in 
the  fork  of  the  fpleuii  complexus.  By  its  fmgle 
action  the  head  is  drawn  backwards  and  a  little  to 
one  fide  j  and  when  both  acl,  it  is  pulled  dire&Iy 
backwards. 

CCCCXXVI. 

Trachelo-Majhideus. 
This  mufcle  is  fo  named  from  its  origin  and 
infertion,  as  alfo  complexus  minor.  It  arifes  from 
the  three  fir fb  vertebne  of  the  back,  and  from  the 
five  loweft  of  the  neck,  at  their  tranfverfe  pro- 
cefles.  It  is  inferted  into  the  maftoid  procefs, 
juft  under  the  occipital  infertion  of  the  fplenius. 
Irs  ufe  is  to  affifb  the  former  mufcle,  but  the 
head  is  drawn  by  it  more  to  a  fide. 
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CCCCXXVII. 
The  next  mufcles  that  follow  are  the  recti. 
In  their  fituat'ion  they  He  deep,  and  are  divided 
into  the  major  and  minor. 

CCCCXXYIII. 
Reftus  Capitis  Minor 
Arifes  from  the  firft  vertebra  of  the  neck,  and 
is  the  fhorteft  of  the  two,  being  inferted  fiefhy 
into  the  occipital  ridge.    It  a  flirts  its  fellow  in 
drawing  the  head  backwards. 

CCCCXXIX. 
RcHus  Capitis  Major 
Is  larger  than  the  former  mufcle,  and  has  its 
origin  from  the  external  part  of  the  fpinous  pra- 
cefs  of  the  fecond  cervical  vertebra.  In  its  pro- 
grefs  it  becomes  gradually  broader,  and  goes  ob- 
liquely upwards  and  outwards  to  be  inferted  into 
the  occipital  bone,  at  the  outfide  of  the  infertion 
of  the  former.  By  the  action  of  this  mufcle  the 
head  is  pulled  backwards,  and  its  rotation  alfo  a 
little  aflifted. 

ccccxxx. 

Similar  to  the  recli  mufcles,  except  in  their 
atYion,  are  the  two  obliqui  j  and  like  the  former, 
they  are  divided  into  the  major  and  minor. 

CCCCXXXI. 
Obliquus  Superior. 
The  firft,  the  obliquus  fuperior,  arifes  from  tha 
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tranfverfe  procefs  of  the  firft  vertebra  of  the  neck ; 
and  parting  upwards  and  a  little  inwards,  it  be- 
comes inferted  into  the  occipital  bone,  at  the 
outer  part  of  the  infertion  of  the  rectus  major. 
Its  ufe  is  evidently  to  aflift  in  drawing  the  head 
backwards. 

CCCCXXXIL 
Obliquus  Inferior. 
This  mufcle  arifes  from  the  fpine  of  rhe  fecond 
vertebra  of  the  neck,  and  paries  to  the  tranfverfe 
procefs  of  the  fird,  where  it  meets  the  former 
mufcle.  Its  action  is  to  roll  the  head,  and  thus 
by  thofe  oblique  mufcles,  the  fliort  quick  turnings 
of  the  head  are  performed.  This  laft  mufcle 
moving  the  firft  vertebra  upon  the  fecond. 

CCCCXXXIII. 
When  we  obferve  in  what  manner  the  head 
can  be  moved,  the  combined  action  of  the  mufcles 
in  moving  it  is  very  fimple.  In  general,  every 
mufcle  draws  its  two  points  as  much  as  the  arti- 
culation will  allow  in  a  flraight  line,  and  all  the 
mufcles  having  flaming  figures  betwixt  the  head, 
draw  it  obliquely.  But,  if  a  pair  of  thefe  are 
in  action  at  the  fame  time,  the  obliquity  of  the 
one  balancing  the  obliquity  of  the  other,  they 
ferve  the  purpofe  of  a  itraight  mufcle.  Thus, 
if  we  want  to  draw  the  occipital  bone  back- 
wards in  a  ftraight  line,  inltead  of  employing 
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mufcles  which  run  very  nearly  in  that  direction, 
we  can  employ  the  mufculi  trapezii  which  run  in 
a  flanting  direction,  and  the  head  moves  in  a 
diagonal  between  them,  and  by  their  means  the 
head  can  be  thrown  much  farther  back  than  could 
be  done  by  a  mufcle  fent  directly  from  the  bottom 
of  the  neck  to  the  occiput.  If  the  head  is  to 
be  drav/n  ftraight  forwards,  all  the  mufcles  are 
employed  on  both  fides,  whether  ftraight  or  ob- 
lique ;  and  in  like  manner,  when  it  is  drawn  back- 
wards. But,  for  pulling  it  fideways,  we  are  obliged 
to  employ  an  anterior  and  pofterior  mufcle  at  the 
fame  time ;  fo,  in  order  to  bring  the  maftoid 
procefs  down  to  the  fhoulder,  we  act  with  the 
ftemo-maftoideus  and  the  fplenius  mufcles,  which 
counteract  each  other ;  and,  by  a  fucceflion  of 
thefe  motions,  the  head  can  be  made  to  defcribe 
a  circle.  Thus  if,  for  example,  the  ncfe  is  to  be 
turned  over  the  left  fhoulder,  the  moft  immediate 
for  the  purpofe  are  the  oblique  inferior  and  fupe- 
rior,  fhort,  but  very  ft-ong  mufcles;  but  we  affift 
by  the  fplenius  of  the  fame  fide,  and  to  do  it 
with  its  full  fwing,  we  alfo  employ  upon  the 
oppofite  fide  the  fterno-mafloid  mufcle  and  the 
complexus  j  for  the  fplenius  and  complexus  crofs 
each  other,  and  fo  are  antagonifts.  The  com- 
plexus, therefore,  and  fplenius,  on  the  oppofite 
fides,  have  the  fame  direction,  and  muft  co- 
operate j  and  inverting  the  action  of  thefe  muf- 
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cles,  the  head  is  turned  with  the  fame  force  back- 
wards. 

CCCCXXXIV. 

Mufcles  of  the  Trunk. 
The  great  mufcles  which  move  the  back  and 
loins,  follow  next  in  the  order  of  our  arrange- 
ment. 

ccccxxxv. 

^hfaclraius  Lumlnriwi. 
,  The  firft  of  thefe  is  of  a  fquare  or  oblong  form, 
and  arifes  from  the  pofterior  part  of  the  fpine  of 
the  os  ilium,  and  from  the  ligaments  of  the  pelvis, 
which  connetl  the  ilium  and  facrum.  It  isinferted 
into  the  tranfverfe  proceffes  of  all  the  lumbar  ver- 
tebrae, into  the  laft  rib  near  the  fpine,  and  by  a  fmall 
tendj.i  into  the  fide  of  the  laft  dorfal  vertebra. 
By  this  fituation,  it  is  placed  laterally  at  the  lower 
part  of  the  fpine.  By  its  fingle  adlion,  the  loins 
are  moved  to  one  fide;  but  joined  by  its  fellow,' 
they  ferve  to  fupport  the  fpine,  and  perhaps  to 
bend  it  forward.  In  laborious  refpiration,  it  per- 
haps alfo  afiifts  in  pulling  down  the  ribs. 

ecccxxxvi. 

Longijjtmus  Dorjt. 
This  mufcle  arifes  from  the  back  part  of  the 
bs  facrum,  fpine  of  the  ilium,  and  fpinous  pro- 
ceffes  of  the  vertebrae  of  the  loins.    It  forms  a 
large,  thick,  and  ftrong  mufcle,  which  fills  up 
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the  hollow  between  the  fpine  and  the  angles  of  the 
ribs.  It  gradually  lefTens  in  its  afcent,  and  is  in- 
ferted  into  all  the  tranfverfe  proceffcs  of  the  ver- 
tebrae of  the  back  by  fmall  double  tendons,  and 
by  a  tendinous  and  flefhy  flip  into  the  lower  edge 
of  each  rib,  except  the  two  inferior  ones  near  their 
tubercles.  The  ufe  of  this  mufcle  is  to  extend 
the  vertebrae  of  the  back,  fo  as  to  keep  the  trunk 
of  the  body  ere£r,  and  to  draw  it  alfo  back  to  one 
fide. 

CCCCXXXVII. 
Sacro  Lumbalis. 
Arifes  from  the  fame  origin  as  the  former 
mufcle;  but  it  is  farther  from  the  fpine,  and  it 
fpreads  its  tendinous  fibres  broader  upon  the  fides 
of  the  thorax.  Externally,  in  its  appearance,  it 
is  all  tendinous;  and,  internally,  it  is  all  llefhy. 
Its  infertion  is  into  the  lower  edge  of  each  rib,  by 
an  equal  number  of  tendons.  From  the  fix  or 
eight  lower  ribs  arife  an  equal  number  of  flefhy 
portions,  which  terminate  in  the  inner  fide  of  this 
mufcle,  and  get  the  name  of  mufculi  ad  facro- 
lumbalem  acceflbrii.  The  a£lion  of  this  mufcle 
is  to  aflift  in  raifing  and  keeping  the  trunk  of  the 
body  erec~l,  in  turning  it  upon  its  axis,  or  to  one 
fide,  and  in  drawing  the  ribs  downwards. 

CCCCXXXVIII- 
Both  this  mufcle  and  the  former  one>  fend 
up  a  fUfhy  flip  from  their  upper  part,  which  is 
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inferted  into  the  5th  and  6th  inferior  vertcbrcc  of 
the  neck  by  fo  many  tendons.  Thefe  flips  receive 
the  names  of  tranveri'alis,  cervicis  and  cervicalis 
defcendens.  They,  in  aclion,  turn  the  neck  ob- 
liquely backwards,  and  to  one  fide. 

CCCCXXXIX. 
Thus,  by  the  a£lion  of  the  mufcles  defcribed, 
are  the  various  motions  of  the  trunk  performed  ; 
for,  by  the  firft,  or  quadratus  lumborum,  it  is  in- 
clined to  one  fide  ;  or,  when  both  ae~t,  turned  on  its 
axis  ;  and  by  the  manner  of  infertion  of  this  mufcle 
is  the  breathing  alfo  affifled.  The  fecoud  mufcle,  or 
longiffimus  dorfi,  has  its  action  confined  entirely 
to  the  fpine,  fo  as  to  keep  it  erect ;  in  which  it  is 
joined  by  the  facro  lumbalis,  whofe  action,  per- 
haps, is  at  the  fame  time  more  extenfive.  Its  flip 
will  co-operate  with  the  other  mufcles  in  that 
fituation  in  turning  the  head  to  one  fide. 

CCCCXL. 

The  back  is  the  feat  of  a  number  of  (mall 
mufcle^,  winch  extend  on  each  fide  of  it  to  the 
edge  of  the  ribs;  and  thefe  mufcles  have  been 
divided  by  anatomifts  into  a  great  variety.  The 
firft  we  fhall  confider  is  the 

lur  CCCCXLI. 

Spinalis  Cervicis.  1 
This  fet  of  mufcles  is  implanted  into  the  fpines 
of  the  cervical  vertebra.    It  ariics  by  diuinit 
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tendons  from  the  tranfverfe  proceffes  of  the  five 
or  fix  uppermoft  vertebra?;  and  afcending  obliquely 
under  the  complexus,  it  is  inferted  by  fraall  ten- 
dons into  the  fpinous  procefftfs  of  the  fixth,  fifth, 
fourth,  third,  and  fecond  vertebrae  of  the  neck.  Its 
a&ion  is  to  extend  the  neck  obliquely  backwards. 

CCCCXLII. 

Spinalis  Dorfi. 
This  mufcle  arifes  from  two  fpinous  proceffes 
of  the  loins,  and  from  the  three  lower  fpinous 
proceffes  of  the  back  ;  and  patting  two,  it  is  in- 
ferted into  all  the  fpinous  proceffes  of  the  back, 
except  the  uppermoft.  Its  ufe  is  to  extend  the 
vertebra?,  and  to  affift  in  raifing  the  fpine. 

CCCCXLIII. 

Semi  Spinalis  Dotji 
Arifes  from  the  tranfverfe  proceffes  of  the 
lower  vertebrse  of  the  back  all  but  two,  and  is 
inferted  by  fmall  tendons  into  the  upper  fpinous 
proceffes  of  the  back,  and  the  firft  of  the  fpine.  Its 
ufe  is  to  extend  the  neck  obliquely  backwards. 
CCCCXLIV. 

Multijidus  Spina. 
This  mufcle  arifes  tendinous , and  flefhy  from 
the  fide  and  fpinous  procefles  of  the  os  facrum, 
and  from  that  part  of  the  ilium  which  joins  with 
the  facrum,  from  all  the  oblique  and  tranfverfe 
proceffes  of  the  vertebne  of  the  loins,  from  all  the 
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tranfverfe  procefles  of  the  vertebrae  of  the  back, 
and  of  the  four  inferior  of  the  neck.  From  all 
thefe  origins  the  fibres  of  the  mufcle  run  in  an 
oblique  direction,  and  are  inferted  by  diitincl: 
tendons  into  the  fpinous  procefles  of  all  the  ver- 
tebrae of  the  loins  and  back,  and  alfo  into  thofe  of 
the  fix  inferior  vertebrae  of  the  neck.  The  ufe 
of  this  mufcle  is  to  retain  the  fpine  from  being  too 
much  bent  forwards,  fimilar  to  the  ufe  of  a  liga- 
ment. It  alfo  moves  the  fpine  backwards,  and 
jerves  to  erett  it. 

CCCCXLV. 

hiterfpinales  Colli 
Are  the  double  fleftiy  portions  that  occupy  the 
fpaces  between  the  fpinous  procefles  of  the  ver- 
tebra: of  the  neck,  mod  of  which  are  forked. 
They  have  their  origin  from  each  inferior  fpinous 
procefs,  and  their  infertion  into  each  fuperior. 
By  their  action,  thefe  procefles  are  drawn  nearer 
to  each  other,  and  of  courfe  the  neck  is  pulled  a 
little  backwards. 

CCCCXLVf. 
Intertraufverjales  Colli 
Differ  from  the  former  in  their  fituation,  which 
is  between  the  tranfverfe  procefles  of  the  vertebrae 
of  the  neck.  They  are  alfo  forked,  and  are  filled 
up  in  like  manner  with  double  flefhy  portions. 
Their  action  is  to  draw  thefe  jprocefles  towards 
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each  other,  and  to  turn  the  neck  a  little  to  one 
fide. 

CCCCXLVII. 

Interfpinaks  et  Intertratifverfales  Dorfi 
Are  fmall  tendons  that  ferve  to  connect  the 
fpinal  and  tranfverfe  procelTes. 

ccccxLvur. 

Interfpuudis  Lumbarum 
Are  the  fame  as  the  former,  and  require  no 
particular  defcription. 

CCCCXLIX. 

Intertranfverfalis  L umbarum. 
Thefe  are  five  diftincT:  mufcles  that  occupy  the 
fpaces  between  the  tranfverfe  procefTes  of  the  laft 
dorfal,  and  all  the  lumbar  vertebrse,  and  ferve  to 
draw  them  a  little  to  each  ether. 

CCCCL. 

Having  finifiied  the  mufcles  of  the  trunk,  we 
obferve  that  its  motion  arc  more  fimple  than  thofe 
of  the  extremity.  For  moving  it  fnleways,  we 
employ  thofe  mufcles  immediately  connected  to 
the  vertebra? ;  and,  in  its  other  motions,  we  take 
the  aflillance  of  the  abdominal  mufcles,  and  others 
not  yet  defcribed.  The  mufcles  of  the  forepart 
of  the  head  and  neck  Mill  remain  to  complete  the 
fpine. 

CCCCLI. 
Plat'ifma  Myoides. 
This  is  properly  a  thin,  mufcular  expanfion  re- 
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fembling  the  fubcutaneous  mufcle  of  quadrupeds, 
and  arifing  by  a  number  of  feparate  fiefhy  flips  which 
cover  the  upper  part  of  the  peroral  and  deltoid 
mufcles.  It  runs  obliquely  upwards  along  the  fide  of 
the  neck,  and  is  infer  ted  into  the  fide  of  the  lower 
jaw,  into  the  deprtifor  anguli  oris,  and  into  the 
(kin  which  covers  the  under  part  of  the  mafftter 
mufcle  and  parotid  gland.  This  part,  by  its  ac- 
tion, will  aflllt  in  depreffing  the  fkin  of  the  cheek, 
the  corner  of  the  mouth,  and  the  lower  jaw  ;  and 
when  the  jaws  are  (hut,  it  will  tend  to  raife  all 
that  part  of  the  fkin  connected  with  it  under  the 
lower  jaw. 

CCCCLII. 

Mnjloidcus. 

The  mafloid  mufcle  is  divided  in  its  origin 
between  the  clavicle  and  fternum,  and  has  been 
diftinguifhed  accordingly  by  the  name  of  fterno- 
kleido  maftoideus ;  but  its  flernal  point  forms  its 
principal  attachment.  On  the  union  of  its  heads, 
a  little  above  the  clavicle,  it  forms  a  flrong  mufcle 
which  runs  obliquely  upwards  and  outwards,  and 
it  is  inferted  into  the  mafloid  procefs  by  a  broad 
tendon  furrounding  it,  and  which  is  even  extended 
fomewhat  farther.  The  office  of  this  mufcle  is 
to  turn  the  head  to  one  fide,  and  to  affifl  in 
rolling  it.  When  both  mufcles  a£t,  they  bow  the 
head,  or  pull  it  diretlly  forwards. 
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CCCCLITI. 

Next  to  the  maftoideus,  follow  three  mufcles 
lying  under  the  refophagus  and  trachea,  flat  upon 
the  forepart  of  the  vertebra.  The  firft  of  thefe 
is  the 

CCCCLIV. 

Re&us  Interims  Capitis  Major. 
The  origin  of  this  mufcle  is  from  the  tranf- 
verfe  proceffes  of  the  3^,  4//;,  5//;,  and  6th  ver- 
tebrae of  .the  neck,  and  it  is  inferted  into  the 
cuneiform  proceffes  of  the  occipital  bone,  juft 
before  the  foramen  magnum.  Its  atYion  is  to 
bend  the  head  forward. 

CCCCLV. 

Reel  us  Capitis  Minor. 
This  fmall  mufcle  lies  immediately  under  the 
former.  It  arifes  from  the  forepart  of  the  body 
of  the  firft  vertebra,  and  going  obliquely  inwards, 
it  is  inferted  into  the  occipital  bone  near  the  con- 
dyle. By  its  action  it  affifts  the  former  mufcle. 

CCCCLVI. 
Reffus  Capitis  Lateralis 
Arifes  from  the  anterior  part  of  the  tranfverfe 
procefs  of  the  atlas.  It  paffes  obliquely  outwards, 
and  is  inferted  into  the  fide  of  the  cuneiform 
procefs  of  the  occipital  bone.  It  lies  immediately 
under  the  paffage  of  the  great  jugular  vein. 
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cccclvii. 

Lotsgus  Colli. 
This*  is  the  principal  mufcle  on  the  forepart  of 
the  neck.  Its  origin  is  from  within  the  thorax, 
from  the  fide  of  the  bodies  of  the  three  fuperior 
vertebne  of  the  back,  and  from  the  tranfverfe 
proceffes  of  the  four  inferior  of  the  neck.  It  is 
inferted  tendinous  into  the  forepart  of  the  bodies 
of  all  the  vertebras  of  the  neck,  by  as  many  fmall 
tendons  which  are  covered  with  flefli.  By  its 
action  it  bends  the  neck  forwards  and  to  one  fide, 
or  when  both  mufcles  act,  they  immediately  bend 
the  neck. 

CCCCLVIII. 

Scalenus. 

This  is  one  great  triangular  mufcle,  flat,  and 
ftretching  from  the  ribs  to  the  neck,  clofing  as  it 
were  the  thorax  above,  and  giving  pafiage  to  the 
nerves  and  veffels  of  the  arm.  It  has  been  divided 
by  anatomifts  into  feveral  parts ;  but  thefe  may  be 
confined  properly  to  three. 

The  anterior  portion  arifes  from  the  tranfverfe 
proceffes  of  the  fix  inferior  vertebra:  of  the  neck* 
and  is  inferted  into  the  flat  part  of  the  firft  rib, 
h  ird  by  its  cartilage.  The  origin  of  the  middle 
portion  is  from  the  four  lafl:  vertebra:  of  the  neck 
to  the  outer  edge  of  that  rib,  extending  along  it 
all  its  length;  and  the  pofterior  portion  arifes  from 
the  tranfverfe  proceffes  of  the  %d>  3^,  and  $th 
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vertebrje,  being  inferted  into  the  upper  edge  of 
the  rib,  at  the  diftance  of  about  i  £  inch  from  its 
articulation  with  the  fpine.  Through  the  firfl: 
portion,  the  artery  paflVs  about  an  inch  above  the 
axilla,  and  the  nerves  pafs  in  the  interftice  be- 
tween the  firfl  and  fecond  portion.  The  office  of 
this  mufcle  is  to  move  the  neck  to  one  fide  when 
ailing  fingly  j  but  when  both  aft,  they  move  it 
forward  j  and  when  the  neck  is  fixed,  they  per- 
haps alfo  affift  to  raifo  the  ribs. 

CCCCLIX. 

From  the  mufcles  of  the  trunk,  we  now  pro- 
ceed to  thofe  of  the  abdomen,  or  belly  ;  which, 
while  they  cover  this  cavity,  take  a  ftrong  hold 
both  of  the  trunk  and  pelvis;  and  this  cavity  is 
alio  divided  from  the  trunk  by  a  ftrong  mufcular 
partition,  conftantly  in  action,  termed  the  dia- 
phragm. From  the  various  and  important  offices 
of  thtfe  abdominal  mufcles,  as  well  as  of  the  dia- 
phragm, their  confideration  is  a  fubjeft  of  much 
importance. 

CCCCLX. 

The  abdominal  mufcles  are  ten  in  number,  five 
on  each  fide.  The  three  firft,  or  the  two  oblique 
and  tranverfalis,  by  their  broad  l.iyers  fill  up  the 
fpace  between  the  cartilaginous  edges  of  the  falfe 
ribs  and  the  bones  of  the  pelvis  ;  and  the  union 
of  their  tendinous  fibres  with  each  other  from  the 
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oppofite  fide,  fill  a  fpace  termed  the  linea  alba, 
extending  from  the  enfiform  cartilage  to  the 
pelvis.  The  two  laft  mufcles,  the  rectus  and 
pyramidal,  have  their  fituation  at  the  fide  of  this 
linea  alba. 

cccclxl 

Obliqints  Externus. 
The  firfl:,  or  obliquus  defcendens,  is  a  broad, 
thin,  ferrated  mufcle,  fituated  immediately  under 
the  teguments,  and  arifing  by  indentations  from 
the  eight  lower  ribs.     Its  fibres  run  obliquely 
downwards  -and  forwards;  and  one  half  of  it,  or 
its  flefhy  belly,  covers  the  back  part  of  the  abdo- 
men, while  the  fore  part  is  covered  by  its  ten- 
dinous expanfion.    It  is  inferted  into  its  fellow  of 
the  oppofite  fide  by  the  linea  alba,  formerly  noticed, 
which  extends  from  the  enfiform  cartilage  to  the 
pubes,  formed  by  the  meeting  of  the  tendons  of 
the  oblique  and  tranfverfe  mufcles  of  the  abdo- 
men, and  perforated  in  the  middle  by  the  umbi- 
licus, originally  the  exit  of  the  umbilical  veffels, 
now  formed  into  a  cicatrix.  It  is  inferted  alfo  into 
the  anterior  half  of  the  fpine  of  the  os  ilium  and 
ligament  of  Poupart,  which  is  a  diftincl  ligament, 
and  not  the   tendon  of  the  external  oblique, 
f! retching  from  point  to  point.    The  ufe  of  this 
r.  ufels  is  to  draw  down  the  ribs  in  expiration,  to 
ktr.d  the'  trunk  forward  when  both  mufcles  a<fr, 
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or  to  bend  it  obliquely  to  one  fide,  or  turn  it  on  its 
axis  when  operating  fingly.  It  alfo  raifes  the 
pelvis  obliquely,  when  the  ribs  are  fixed ;  and, 
by  fupporting  and  compreffing  the  abdominal 
vifcera,  it  aflifts  all  the  evacuations  that  take  place 
in  the  under  belly. 

CCCCLXII. 

Obliquus  Internus. 
This  mufcle  is  fituated  immediately  under  the 
external  oblique,  and  arifes  from  all  the  circle  of 
the  fpine  of  the  ilium,  from  the  joining  of  the 
ilium  and  facrum,  from  the  fpine  of  the  facrum 
itfelf,  from  the  three  lower  fpinous  proceffes  of 
the  loins,  and  from  the  ligament  of  the  thigh. 
From  thefe  origins  it  proceeds  upwards  in  a 
radiated  form,  but  the  greater  part  pafies  up  in  a 
flanting  direction.  It  is  inferted  into  the  carti- 
lages of  all  the  falfe  ribs,  into  the  fternum,  and 
into  the  linea  alba,  for  its  whole  length.  The 
ufe  of  this  mufcle  is  to  ^ffift  the  former ;  but  it 
feems  more  evidently  calculated  than  that  mufcle 
to  draw  the  ribs  downwards  and  backwards.  It 
alfo  ferves  to  feparate  the  falfe  ribs  from  the  true 
ribs,  and  from  each  other. 

CCCCLXIII. 

Tranfverfalis. 
This  mufcle  runs  dire&ly  acrofs  the  belly.  It 
arifes  from  the  cartilages  of  the  feven  inferior 
ribs,  from  the  tranfverfe  proceffes  of  the  la  ft 
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dorfal  and  four  upper  lumbar  vertebne,  from  the 
fpine  of  the  ilium,  and  from  a  part  of  the  femoral 
ligament.  Thus  its  origin  refembles  that  of  the 
former  mufcle.  Its  fibres  crofs  the  abdomen, 
and  it  is  inferted  tendinous  into  the  linea  alba  its 
whole  length,  and  into  the  enfiform  cartilage.  The 
ufe  of  this  mufcle  is  evidently  to  fupport  and 
immediately  comprefs  the  abdominal  vifcera.  ^ 

CCCCLXIV. 
This  firft  dmfion  of  the  abdominal  mufcles  is 
thus  fituated  in  relation  to  each  other.  The  ex- 
ternal oblique  is  expanded  broad  upon  the  chell 
on  its  outfide.  The  internal  is  placed  lower  and 
more  to  a  fide,  or  towards  the  edge  of  the  car- 
tilages; while  the  tranfverfe  takes  its  origin  within 
the  cheft,  or  from  the  internal  coftal  furface. 

CCCCLXV. 

The  ree~li  mufcles  form  the  firft  or  anterior 
covering  of  the  abdomen,  and  extend  from  the 
fternum  to  the  pubes.  The  former  of  thefe  is 
their  origin,  which  is  broad  and  flelhy,  covering 
the  outfuie  of  the  fternum  and  its  cartilage.  It 
then  extends  down  the  abdomen  of  four  inches 
breadth,  and  terminates  by  a  flat  pointed  tendon 
at  the  fymphyfis.  It  is  croffed  in  its  courfe  by 
different  tendinous  interferons,  of  which  there 
are  obferved  three  above,  and  two  below  the 
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umbilicus.  Its  office  is  to  comprefs  the  forepart 
of  the  abdomen,  to  draw  down  the  ribs,  and  to 
bend  the  trunk  forward,  or  raife  the  pelvis.  By 
its  tendinous  interfedlions,  its  action  is  preferved 
more  regular. 

cccclxvl 

Pyraviidalis. 

This  mufcle  is  evidently  an  appendage  to  the 
former.  It  arifes  from  the  anterior  and  upper 
part  of  the  pubis,  and  is  inferted  into  the  linea 
atba  and  inner  edge  of  the  rectus,  commonly 
about  two  inches  above  the  pubis.  Its  ufe  is  to 
aflill  the  rectus  to  draw  down  the  fternum,  and 
tighten  the  linea  alba,  thereby  increafing  the  power 
of  the  other  mufcles,  particularly  the  lower  por- 
tion of  the  rectus.  This  mufcle  often  differs  on 
the  two  fides,  and  is  fometimes  entirely  wanting 
in  one. 

CCCCLXVIT. 
Having  thus  feen  the  feveral  mufcles  of  the 
abdomen,  we  obferve  that  as  the  rectus  is  pufhed 
out  in  a  convex  line  when  it  acts,  it  brings  itfelf 
(tiraignt,  and  therefore  pufhes  in  the  belly  and 
eomprefles  it.  Next,  when  it  is  brought  into  a 
ffraight  line,  and  that  wa  are  in  a  (late  of  full 
infpiration,  it  will  draw  down  the  lower  ribs,  and 
afiifl:  in  performing  expiration  •,  but,  if  the  ribs  are 
brought  down,  and  we  wilh  to  bend  the  thorax 
fir  ta  pufh  any  thing  away  before  us,  we  move  the 
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whole  upper  part  of  the  body  by  means  of  it,  or 
we  draw  the  thorax  nearer  to  the  pelvis.  The 
lad  effect  is  that,  if  the  thorax  be  fixed,  the  pelvis 
will  be  drawn  up  towards  the  thorax.  The 
pyramidalis  concurs  to  produce  thefe  effects,  and 
ferves  farther  to  comprefs  the  bladder. 

ccccLXvm 

With  regard  to  the  oblique  mufcles,  their 
action  may  be  reduced  to  the  greateft  fimpliciryi 
for  the  external  oblique  of  the  one  fide  has  its 
fibres  in  the  fame  direction  with  the  internal  of 
the  other,  fo  they  may  be  confidered  as  forming 
one  digaftric  mufcle,  and  the  fame  takes  place 
with  regard  to  the  other  two.  Thus,  when  we 
draw  down  the  thorax  or  raife  the  pelvis  with  a 
degree  of  obliquity,  thefe  mufcles  are  employed, 
but  in  other  refpects  their  action  is  fimilar  to  that 
of  the  recti ;  for,  if  we  act  with  them  all,  the 
flanting  direction  of  the  one  balancing  that  of  the 
other,  the  body  is  moved  ftraight. 

The  only  remaining  mufcle  is  the  tranfverfalis. 
It  can  have  very  little  effect  in  drawing  down 
the  ribs,  and  its  action  is  very  much  confined 
to  the  conduction  of  the  belly,  fo  it  reaches 
from  bone  to  bone,  and  nature  has  thrown  in  a 
vafl  deal  of  tendon  ;  for,  if  the  flefh  had  been 
continued,  k  would  have  ftraightened  the  belly 
too  much.  Thus  it  is  continued  in  deaths, 
and  the  effeft  of  thefe  is  to  incrctfe  the  action  of 
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the  rectus  mufcle,  and  we  accordingly  do  employ 
the  tranfverfalis  when  we  want  to  have  its  action 
more  confiderably  increafed. 

CCCCLXIX. 
With  regard  to  the  oblique,  we  find  that  the 
degrees  of  motion  performed  by  them  are  greater 
than  could  have  been  made  by  ftraight  mufcles 
This  is  a  circumftance  entirely  overlooked,  yet 
the  influence  of  it  is  very  powerful;  the  obliquity 
of  the  one  mufcle  balances  the  obliquity  of  the 
other,  as  already  dated,  when  the  body  is  brought 
forwards,  and  here  the  action  is  a  good  deal 
more  extenfive  than  it  otherwife  could  have  been. 
Thus,  fuppofe  an  action  to  be  required  by 'the 
rectus  mufcle,  and  that  the  rectus  can  (liorten 
itfelf  3  of  its  length,  and  the  thorax  would  have 
been  drawn  fo  much  down.  When  two  fuch 
mufcles  are  placed  flanting,  and  the  obliquity  of 
the  one  balances  the  obliquity  of  the  other,  the 
action  is  much  more  extenfive.  In  this  part  of 
the  body,  it  is  not  often  that  we  have  occafion 
for  fo  great  an  extent  of  motion  •,  but  between 
the  ribs,  where  the  fpace  left  for  motion  is  very 
fmall,  this  contrivance  is  very  ufeful  and  necef- 
fary. 

CCCCLXX. 
Befides  what  has  been  obferved,  it  is  by  the 
action  of  the  abdominal  mufcles  that  the  contents 
of  the  belly  are  carried  downwards,  delivery  is 

i 


AND  DISSECTION.  cclxxlx 


aflifted,  the  circulation  of  the  blood  through  the 
liver  promoted,  and  by  their  influence  on  the 
trunk,  even  the  actions  of  the  lower  extremities 
forwarded ;  by  violent  action  with  them,  even 
the  contents  of  the  ftomach  can  be  thrown  up  by 
vomiting. 

cccclxxl 

Connected  with  the  mufcles,  fome  parts  of  the 
abdomen  already  noticed  deferve  a  farther  detail. 
CCCCLXXII. 

Line  a  Alba. 

The  firft  of  thefe  is  the  linea  alba,  or  common 
meeting  of  the  tendons  of  the  abdominal  mufcles 
on  each  fide,  which  becomes  of  courfe  their 
common  point  of  action. 

CCCCLXXIII. 
The  fecond  is  the  femilunar  line,  formed  on  the 
edge  of  the  rectus  mufcle,  in  order  to  form  a 
fheath  for  it  of  a  circular  form. 

CCCCLXXIV. 
The  third  is  the  fheath  of  the  rectus  itfelf, 
which  is  a  feparation  of  the  tendons  that  meet  in 
the  femilunar  line.  Thus,  the  flat  tendons  of 
both  the  oblique  mufcles  go  upon  the  outer  fur- 
face  of  the  rectus,  and  the  fheath  is  formed  on 
that  fide,  while  the  tendon  of  the  tranfverfe  lying 
under  the  rectus,  forms  its  lower  part.  At  the 
forepart  again,  or  over  the  mufcle  itfelf,  the 
fheat)i  is  complete  till  it  ftops  about  five  or  fix 
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inches  above  the  pubes,  where  the  pyramidal 
mufcles  are  fituated,  and  which  have  no  inter- 
vening covering  between  the  internal  cavity  but 
the  peritoneum.  The  back  part  of  the  (heath 
poffcffes  little  attachment,  and  is  eafily  raifed  j 
but  the  forepart  of  it  adheres  firmly  to  the  mufcle, 
forming  the  interferons  which  divide  it  into 
feparate  bellies,  and  a  feparation  cannot  be  made 
at  .this  part  without  injuring  the  mufcle. 

CCCCLXXV. 
The  umbilicus  is  the  central  opening  of  the 
abdomen,  placed  in  the  middle  of  the  linea  alba, 
and  giving  exit  to  the  fcetal  nutriment  through  its 
veffels.  In  the  adult,  the  extremities  of  thefe 
veflels  degenerate  into  ligament,  and  the  part 
clofes  in  the  form  of  a  ring.  This  opening, 
however,  is  at  times  forced  by  violent  aclion  of 
the  abdominal  mufcles  or  other  exertions. 

CCCCLXXVL 
A  lower  opening,  ju(t  over  the  pubes,  and  a 
highly  important  one,  is  the  ring  of  the  abdominal' 
mufcle  through  which  the  fpermatic  veflels  pafs  in. 
men,  and  the  round  ligaments  of  the  uterus  in 
women.  This  ring  is  formed  by  the  external 
oblique  mufcle,  the  tendon  of  which  forms  a  fplit, 
which  begins  about  an  inch  and  a  half  above  the 
pubes.  It  is  oblique,  and  con  fids  of  two  legs,  look- 
ing towards  the  pubes.    The  upper  one,  or  pillar, 
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which  forms  the  fuperior  part  of  the  opening,  goes 
directly  towards  the  creft  or  higheft  point  of  the 
pubes,  the  lower  pillar  or  flit  forming  the  low  line 
of  it,  turns  in  behind,  gets  under  the  upper  one, 
and  is  implanted  into  the  pubes  within  and  behind 
the  upper  pillar,  and  this  pare  forms  at  once 
the  inferior  part  of  the  ring  and  the  edge  of  the 
ligament.  By  tills  croffing  of  the  pillars  is  the 
ring  fecured,  and  the  more  mufcle  pulls  in  its 
action  upon  the  abdominal  vifcera,  the  tighter  is 
the  opening  drawn.  Through  this  ring  the  fper- 
matic  cord  pafTes,  and  at  the  place  where  it  paffes 
the  internal  oblique  mufcle,  the  latter  ferula  down 
with  it  a  bundle  of  flefhy  fibres  which  fpread 
over  it,  extend  to  the  teflicle,  and  are  there  ex- 
panded on  the  upper  part  of  it. 

CCCCLXXVII. 

This  bundle,  or  expanfion,  is  termed  thecremafter 
mufcle  of  the  tefticle,  which  is  defigned  for  fuf- 
pending  it,  and  drawing  it  up.  It  is  flrong  in  animals, 
but  is  thin  in  the  human  fubjec~t,  and  fometimes 
is  hardly  to  be  diftinguifhed  from  the  teguments. 
It  acquires  thicknefs  from  difeafe  of  the  tefticles. 

The  ligament  of  the  thigh  arifes  from  the  fpi- 
nous  proceffes  of  the  ilium,  and  is  inferted  into  the 
creft  of  the  pubes.  The  tendon  of  the  oblique 
mufcle  is  implanted  into  it,  and  part  of  the  flefh  of 
the  mufcle  arifes  from  its  outer  end.  By  this 
ligament  an  arch  is  formed  for  the  pafTage  of  the 
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pfoas  and  internal  iliac  mufcles,  and  for  the  great 
artery  of  the  thigh  and  its  anterior  nerve.  By  it 
alfo  are  returned  the  great  vein  and  the  lymphatics 
of  the  limb,  and  the  inguinal  glands  are  fituated 
there.  Its  whole  interftice  is  filled  with  fat  and 
cellular  matter,  though  its  texture  is  not  firm. 
CCCCLXXVIII. 
Diaphragm. 

The  diaphragm,  or  midriff,  is  the  tranfverfe  par- 
tition betwixt  the  abdomen  and  the  thorax.  It  forms 
a  vaulted  divifion  between  the  cheft  and  belly 
having  alfo  a  confide rable  obliquity,  that  while  its 
forepart  is  as  high  as  the  fternum,  its  lower  and 
back  part  arifes  from  the  lowed  vertebrae  of  the 
loins,  near  the  pelvis. 

CCCCLXXIX. 

This  mufcle  is  of  a  circular  form.  In  its  centre 
it  is  tendinous ;  but  arifes  by  fiefhy  borders. 
It  is-  concave  below,  and  convex  above ;  and 
when  it  piefies  againft  the  abdominal  mufcle  in 
drawing  the  breath,  it  becomes  in  its  form  nearly 
plain  ;  and  when  the  abdominal  mufcles  meet,  it 
is  again  pufhed  back  to  its  convex  form.  It  arifes 
by  one  broad  attachment  from  all  the  borders  of 
the  cheft,  and  thus  is  formed  its  large  divifion ; 
while  below,  its  origin  is  from  the  forepart  of 
the  loins  by  many  fmall  tendinous  flips,  the  union 
of  which  is  termed  the  leffer  divifion.  To  ex- 
amine it  more  particularly,  we  obferve  that  the 
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upper  divifion  arifes  by  flefhy  indentations  from 
the  enfiform  cartilage,  and  from  the  cartilages  of 
the  ith  and  all  the  inferior  ribs  on  both  fides. 
In  their  courfe  its  fibres  run  in  a  radiated  manner, 
and  they  are  inferted  into  a  cordiform  tendon 
placed  in  the  middle  of  the  diaphragm,  and  in 
which  the  fibres  of  the  oppofite  fides  are  inter- 
laced. Towards  the  right  fide,  the  tendon  is  per- 
forated by  a  triangular  hole  for  the  paflage  of 
the  vena  cava  inferior,  and  to  the  upper  convex 
part  of  it  the  pericardium  and  mediaftinum  are 
connected. 

CCCCLXXX. 
The  origin  of  the  letter  diaphragm  is  from  the 
fpine,  by  four  fmall  tendinous  heads  on  each  fide. 
The  firft  of  thefe,  or  longeft,  arifes  from  the 
fecond  vertebra  above  the  pelvis,  and  adheres  to 
the  bodies  of  all  the  vertebra  of  the  loins  above 
this,  by  the  intervention  of  the  common  ligament 
covering  the  bones.  In  their  afcent  they  leave  an 
oval  opening  for  the  paflage  of  the  aorta  and 
thoracic  du£t.  The  other  heads  arife  from  the 
the  third,  and  alfo  from  the  fecond  lumbar  ver- 
tebra, and  are  placed  farther  out.  From  the  dif- 
ferent heads,  the  mufcular  fibres  run  upwards, 
and  form  in  the  middle  two  flefhy  columns  which 
decuflate  and  leave  an  opening  for  the  pafTage  of 
the  rcfophagus.  It  is  inferted  by  flefhy  fibres 
into  the  pofterior  edge  of  the  cordiform  or  middle 
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fen  Jon.  Thus  is  the  diaphragm  compofed  of  one- 
great  and  circular  mufcle  before,  of  one  fmalier 
one  behind,  of  a  triangular  tendon  the  centre  be- 
tween thefe  mufcles,  and  both  at  its  tendinous 
and  flethy  parts  it  has  perforations  for  the  large 
vefTels  palling  between  the  thorax  and  abdomen. 
The  lower  furface  of  the  diaphragm  is  lined  with 
the  peritoneum  or  membrane  of  the  abdomen, 
and  the  upper  furface  is  covered  with  the  pleura 
or  membrane  of  the  cheft.  The  hole  for  the 
vena  cava  is  fo  large,  that  the  peritoneum  and 
pleura  meet  in  contact  round  this  vein.  The 
office  of  this  mufcle  is  chiefly  in  breathing,  and 
independant  of  the  action  of  the  ribs,  it  is  capable 
of  completing  this  function.  In  its  natural  ftate 
the  diaphragm  is  convex  towards  the  cheft.  By- 
its  action,  however,  it  lofes  its  convexity,  and 
becomes  plain.  By  this  the  thorax  is  enlarged, 
while  the  weight  of  the  air  unfolds  the  lungs, 
which  of  courfe  follow  the  diaphragm.  There  is 
no  fpace  ever  between  this  mufcle,  and  the  lungs, 
and  the  ribs,  and  the  diaphragm,  are  clofely  en- 
circled by  them,  almoft  as  if  they  were  their 
internal  lining  and,  indeed,  they  become  fo  in 
fome  meafure  by  forming  occafionally  adhefions. 
The  afcent  or  return  of  this  mufcle  in  expiration, 
is  performed  by  the  contraction  of  the  abdominal 
mufcles,  which  is  alternate  with  that  of  the 
diaphragm.    By  their  means  it  yields^  goes  back- 
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into  the  thorax,  and  grows  convex  again.  The 
gentle  preflure  which  all  the  abdominal  veflels 
receive  from  this  conftant  and  regular  motion, 
cannot  fail  to  affiil  in  the  performance  of  their 
feveral  functions.  But  there  are  certain  circum- 
ftances  in  which  the  abdominal  mufcles  and  the 
diaphragm  act  all  at  one  time,  and  by  this  means 
the  cavity  of  the  abdomen  is  diminifhed,  and  its 
contents  more  forcibly  comprefled.  This  is  what 
takes  place  in  parturition,  in  the  expulfion  of  the 
fceces,  and  in  vomiting.  Befides  thefe  ufes,  the 
ac"ls  of  coughing,  fneezing,  fpeaking,  laughing, 
gaping,  and  fighing  could  not  take  place  without 
this  mufcle  afliftjng,  and  they  may  be  confidered 
as  its  irregular  adlions.  Hence,  the  variety  of  its 
offices  may  well  make  it  deferve  to  be  confidered 
in  the  language  of  Haller,  as,  NobUiffimus  pojl  cor 
mufculus.  In  this  part,  indeed,  all  our  feelings 
feem  as  it  were  to  concentrate. 

CCCCLXXXI. 
Mufcles  of  the  Parts  of  Generation ,  and  Parts 
contiguous. 

The  divifion  of  the  abdominal  mufcles  lafl  de- 
monftrated  is  naturally  followed  by  thofe  of  the 
genital  organs,  and  of  the  anus  and  perineum. 
CCCCLXXXII. 
Ereclor  Penis. 
The  firft  is  the  ereclor  penis,  a  fmall  {lender 
mufcle  paffing  over  the  anus,  and  bending  it  back 
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to  the  pubes.  It  arifes  from  the  inner  fide  of  the 
tuberofity  of  the  ifchium.  It  runs  up  flefliy,  in- 
creafing  in  breadth,  and  embracing  the  whole 
crus  penis,  and  is  inferted  by  a  thin  tendon 
into  the  elaftic  membrane  which  covers  the  cor- 
pora cavernofa  penis  as  far  as  the  union  of 
the  crura.  By  its  action  it  comprefles  the  crus 
penis,  and  puflies  the  blood  from  it  into  the  fore- 
part of  the  corpora  cavernofa  in  the  time  of  its 
diftenfion.  It  is  likewife  fuppofed  to  give  a  proper 
direction  to  the  penis. 

CCCCLXXXIII. 
Accelerator  Urina 
Is  a  mufcle  that  furrounds  all  the  bulb  of  the 
urethra,  and  acts  by  a  fort  of  jirk  in  difcharging 
the  laft  drops  of  the  urine,  and  in  throwing  out 
the  femen.  It  arifes  flefliy  from  the  fphincter 
ani  and  the  membranous  part  of  the  urethra,  and 
tendinous  from  the  crus  and  beginning  of  the  cor- 
pus cavernofum  penis.  In  its  courfe  it  forms 
a  thin  flefliy  layer,  the  inferior  fibres  of  which 
run  more  tranfverfely  than  the  fuperior,  which 
defcend  in  an  oblique  direction,  the  mufcles  on 
the  oppofite  fides  completely  enclofing  the  bulb  of 
the  urethra.  By  a  tendinous  line  running  lon- 
gitudinally on  the  middle  of  the  bulb,  it  is  inferted 
into  its  fellow.  By  the  action  of  this  mufcle,  the 
urine  and  femen  are  propelled  forward;  and,  by 
comprefling  the  bulb,  the  blood  is  puflied  into, 
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and  thereby  diftends  the  corpus  cavernofum  ure- 
thra and  glans  of  the  penis. 

CCCCLXXXIV. 

Tranfverfalis  Perinai  or  Penis. 
This  mufcle  arifes  from  the  infide  of  the  tu- 
berofity  of  the  os  ifchium,  clofe  to  the  ere&or 
penis.  It  is  inferted  into  the  very  backmoft  point 
of  the  bulb  of  the  urethra,  where  it  touches  the 
anus.  Its  courfe  is  diretUy  acrofs  the  perineum, 
and  its  relation  to  it  and  the  anus  is  more  ap- 
parent than  to  the  penis.  There  is  often  another 
mufcle  of  the  fame  origin,  which  runs  along 
with  the  former,  but  rather  more  obliquely  up- 
wards. This  mufcle  in  its  adlion,  by  bracing  up 
the  bulb  to  the  arch,  may  have  fome  effect  in 
flopping  the  vein  on  the  back  of  the  penis,  and 
fo  in  producing  erection ;  but  its  principal  office 
muft  be  to  prevent  the  anus  being  too  much 
protruded  in  the  difcharge  of  fceces,  and  in  draw- 
ing it  back  when  protruded. 

CCCCLXXXV. 
Spftitifler  Ani 
Is  a  broad  circular  band  of  fibres  furrounding 
the  anus.  Its  origin  is  from  the  point  of  the  os 
coccygis  behind.  It  runs  forward  within  the  fkin 
and  fat  that  covers  the  verge  of  the  anus.  It 
fends  out  a  neat  fmall  flip,  by  which  it  is  attached 
to  the  back  part  of  the  accelerator  mufcle.    It  is 
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of  a  regular  oval  form,  and  is  two  inches  broad, 
being  ftronger  in  man  than  in  animals.  The 
action  of  this  mufcle  is  to  Ihut  the  anus,  and 
alfo  to  pull  down  the  bulb  of  the  urethra,  by 
which  it  may  aflift:  in  throwing  out  the  urine  and 
femen. 

This  mufcle  is  fometimes  feen  divided  into 
two  parts,  an  external,  as  demonftrated,  and  an 
internal,  which  is  merely  the  circular  mufcular 
coat  of  the  end  of  the  re&um. 

CCCCLXXXVI. 
Levator  Am. 

The  levator  ani  is  one  broad  thin  mufcle  which 
arifes  from  the  internal  furface  of  all  the  forepart 
of  the  pelvis,  and  from  its  breadth  it  has  been 
termed  the  broad  mufcle  of  the  anus.  Its  origin 
is  by  a  femicircular  edge  from  the  os  pubis  within 
the  pelvis,  at  the  upper  edge  of  the  foramen 
thyroideum.  It  grows  gradually  fmaller  as  it  goes 
downwards  to  furround  the  anus,  into  the  circle 
of  which  it  is  inferted,  into  the  point  of  the  os 
coccygis,  and  is  mixed  with  the  mufcle  of  the 
fphin&er.  Thus  the  whole  pelvis  is  lined  by  it, 
and  it  has  been  compared  to  a  funnel  or  inverted 
cone,  the  wider  part  reprefenting  its  origin,  the 
narrower  its  infertion.  By  this  mufcle  the  whole 
bladder  is  furrounded.  Through  an  opening  in 
its  fibres  the  urethra  finds  a  paflage.  It  raifqs 
and  dilates  the  anus  for  the  difcharge  of  fecces, 
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and  by  the  fupport  it  gi.  es,  prevents  its  protru- 
fion.  Hence,  from  its  ufe,  it  is  the  antagonlft 
of  the  fphinclcr,  and  by  its  action  it  forms  a 
fphincter  of  the  bladder-  From  the  fuuation  alfo 
of  this  mufcle  with  refpeci  to  the  genital  parts, 
the  veficulre  are  emptied  by  its  action,  the  fluid 
compreffed,  and  as  it  pulls  upwards  at  the  fame 
time,  the  back  of  the  penis  is  prcfled  againfl  the 
pubes,  erection  maintained,  and  the  accelerator 
mufcles  aflided  by  it.  Under  morbid  irritation  of 
any  of  the  parts  of  the  pelvis,  from  the  general 
connections  of  this  mufcle  it  is  communicated  by 
means  of  it  to  the  whole  of  them  ;  and  hence,  the 
uneafy  fymptoms  that  are  produced  as  a  confe- 
quence  of  fympathy  in  thefe  cafes. 

CCCCLXXXVII. 
Mufculus  Coccygtzus. 
This  thin  flat  mufcle  arifes  by  a  narrow  point 
from  the  fpinous  procefs  of  the  ifchium.  In  its 
paffage  it  gradually  expands,  and  is  implanted  into 
the  whole  length  of  the  os  coccygis.  Its  only 
office  can  be  to  draw  up  the  point  of  the  os 
coccygis,  and  thus  to  raife  the  circle  of  the  anus. 
Hence  it  correfponds  in  fome  degree  with  the 
levator  ani. 

CCCCLXXXVIII. 

Perineum. 

The  perineum,  or  beginning  of  the  bulb,  is  the 
ifniting  point  of  .all  the  mufcles ;  by  the  eroding 
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and  union  of  which  it  is  fecured,  and  the  heavy 
abdominal  vifctra  fupported. 

CCCCLXXXIX. 
Having  defcribed  the  mufcles  belonging  to  the 
genital  parts  of  the  male,  thofe  of  the  female  fall 
next  to  be  demonltrated.    There  are,  however, 
only  two  peculiar  ones,  the  firft  of  which  is  the 

ccccxc. 

Erector  Clitoriclis. 
It  is  fmaller  than  the  erector  penis  of  the  male, 
but  is  implanted  in  a  fimilar  manner  into  the  cms 
and  body  of  the  clitoris. 

CCCCXCI. 
Sphinficr  Vagina. 
The  other  mufcle  is  the  fphincler  vaginae.  It 
arifes  from  the  fphincler  ani,  and  from  the  pofte- 
rior  fide  of  the  vaginie,  near  the  perineum.  It 
paffes  along  the  outer  end  of  the  vagina,  covers 
the  corpus  cavernofum  vagina,  and  going  behind 
the  nymphre,  it  is  inferted  into  the  union  of  the 
crura  clitoridis.    By  its  action,  the  external  fur- 
face  of  the  vagina  is  contracted  by  corn  pre  fling 
its  corpus  cavernofum,  from  which  laft  it  alfo 
pufhes  the  blood  into  the  nymphs  and  clitoris. 
CCCCXCII. 

Mufcles  of  the  Inferior  Extremity. 
To  finifh  the  defcription  of  the  mufcles,  thofe 
of  the  inferior  extremity  ftill  remain,  which  are 
divided  into  thofe  of  the  thigh,  leg,  and  foot. 
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Mufcles  of  the  Thigh. 
All  the  mufcles  of  this  part  take  their  origin 
from  the  pelvis  or  trunk  ;  and,  previous  to  their 
description,  it  is  proper  to  notice  the  tendinous 
expanfion,  or  fafcial  (heath,  in  which  they  arc 
involved.    This  part,  fimilar  to  what  occurs  in 
the  arm,  forms  a  general  covering  to  the  mufcles, 
and  fends  off  partitions  between  them,  in  which 
they  are  inclofed,  which  give  them  ftrength  and 
fupport  in  their  exertions.    Above,  it  adheres  to 
the  outer  top  of  the  os  innominatum,  and  com- 
municates with  the  tendon  of  the  external  ob- 
lique i  lower  down,  it  fpreads  itfelf  over  the  joint 
of  the  Knee,  and  from  thence  it  pafles  on  to  the 
leg.    In  its  progrefs  it  is  always  receiving  addi- 
tions at  different  places.    On  the  outfide  of  the 
thigh  and  leg  it  is  of  great  ftrength  and  thicknefs, 
but  towards  the  inner  fide  of  both,  particularly 
the  former,  it  gradually  turns  thinner,  and  has 
rather  the  appearance  of  cellular  membrane.  A 
little  below  the  great  trochanter  it  is  firmly  con- 
ue&ed  to  the  limes  afpera,  and  at  the  joint  of 
the  knee  it  receives  additions  from  the  tendons  of 
the  extenfors  of  the  leg,  and  is  there  connected 
with  the  outer  and  inner  heads  of  the  tibia  and 
fibula.    In  the  leg  it  is  firmly  fixed  to  the  fpine 
of  the  tibia,  and  at  the  under  end  to  the  bones 
«f  the  ankle,  where  part  of  it  is  thicker  anrf 
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ftronger  than  the  reft,  and  forms  the  annular 
ligament  of  the  carfus.  It  is  loft  at  laft  upon  the 
foot. 

CCCCXCIV. 
The  connections  of  this  (heath,  from  the  de- 
scription given,  are  numerous.  They  begin  at 
the  creft  of  the  ilium,  at  the  ligament  of  Poupart, 
and  at  the  crefl  and  arch  of  the  pubes.  They 
come  on  to  the  tuber  ifchii,  and  back,  along  the 
coccyx,  to  the  ridge  and  proccfies  of  the  facrum. 
They  are  then  conne&ed  with  the  ligament  of 
the  joint,  the  great  trochanter,  and  the  linea  af- 
pera  all  the  way  down  to  the  knee,  where  its 
laft  adhefion  is  very  ftrong,  and  where  it  receives 
additional  layers. 

ccccxcv. 

Facialis. 

The  facial  mufcle  is  the  firft  of  this  part  to 
be  demonftrated.  It  is  properly  the  tenfor  vaginae 
femoiis.  It  arifes  by  a  narrow  beginning  from 
the  upper  fpinous  procefs  of  the  ilium,  by  means 
of  a  tendon  an  inch  in  length.  It  is  equally 
narrow  at  its  infertion,  a  little  below  the  great 
trochanter  into  the  inner  farfacc  of  the  apo- 
neurotic covering.  Its  chief  office  is  to  tighten 
the  fafcial  covering,  and  prepare  the  mufcles  for 
ftrong  action.  It  may,  perhaps,  alfo,  have  fome 
effect  in  rolling  the  thigh,  and  turning  the  toes 
inwardr. 
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CCCCXCVI. 

Pfoas  Magnus 

Is  a  large  round  mufcle,  filling  up  all  the  fpace 
upon  either  fide  of  the  fpine,  and  at  its  fide 
bounding  the  pelvis.    It  arifes  from  under  the 
ligamentum  arcnatum  of  the  diaphragm,  from 
the  bit  vertebra  of  the  back,  and  fucceffively  from 
each  of  the  vertebra  of  the  loins.    It  is  inferted 
into  the  facro  iliac  fymphyfis,  and  along  with  the 
internal  iliac  mufcle  it  defcends  through  Poupart's 
ligament.    The  action  of  this  mufcle  is  to  move 
the  thigh  forwards;  it  is  of  conftant  ufe  for  this 
purpofe,  or  to  fupport  the  pelvis  upon  the  thigh 
bone.  N 
CCCCXCVII. 
Pfoas  Parvus. 

This  is  n  mufcle  of  the  loins.  It  arifes  flciliy 
from  the  Lift  vertebra  of  the  back,  and  one  or 
two  upper  vertebra  of  the  loins.  It  ends  in  a 
ilender  tendon  which  runs  down  by  the  fide  of  the 
pfoas  magnus,  and  flops  fhort  within  the  pelvis, 
being  inferred  into  the  os  ilium,  near  the  place  of 
the  acetabulum.  This  mufcle  is  fometimes  want- 
ing in  both  fexes,  but  oftener  in  men  than  in 
women.  In  fome  cafes,  three  mufcles  of  this 
name  are  met  with.  The  ufe  of  this  mufcle  is 
to  a fiifi:  in  bending  the  fpine  upen  the  pelvis,  or 
in  railing  the  pelvis. 
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CCCCXCV1II. 

Iliacus  biternus. 
The  whole  concavity  of  the  ilium  is  the  feat  of 
this  mufele.  Its  origin  is  from  the  tranfverfe 
procefs  of  the  laft  lumbar  vertebra,  from  all  the 
edge  of  the  iliac  fpine,  from  the  forepart  of  the 
bone  under  the  fpinous  procefs,  and  from  a  part 
alfo  of  the  capfular  ligament  of  the  joint.  At 
Poupart's  ligament  its  fibres  form  a  tenddn.  This 
tendon  is  larger  at  the  lower  than  upper  furfacet 
gliding  on  the  pubes,  and  connected  only  by  loofe 
cellular  fubftance.  It  is  implanted  into  the  lefler 
trochanter.  The  action  of  this  mufele  is  to  aflift 
the  pfoas  in  bending  the  thigh.  They  are  both 
mufcles  of  great  power.  Along  with  them  the 
large  blood  veflcls  defcend,  and  they  are  all  covered 
with  loofe  cellular  fubftance. 

CCCCXCIX. 

PeSlinal'is. 

This  is  a  broad  fquare  mufele  arifing  at  the 
pubes,  and  lying  along  fide  of  the  laft,  having  its 
infertion  along  with  their  tendon.  Its  origin  is 
from  the  anterior  edge  of  the  os  pubis,  and  it  is 
inferted  by  a  long  flat  tendon  into  the  linea  afpera, 
at  its  upper  and  forepart.  The  ufe  of  this  mufele 
is  to  bend  the  thigh  bone,  and  clofe  the  knees 
together.  It  likewife  affifts  in  rolling  the  thi 
bone  outwards. 
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D. 

'Triceps  Fcmoris 
Arifes  from  the  pubrs  with  three  heads,  which 
are  fo  much  unconnected,  as  to  be  commonly 
defcribed  as  three  feparate  mufcles,  under  the 
names  of  the  abductor  primus  or  longus,  the 
fecundus  or  brevis,  and  the  tertius  or  magnus. 

The  i/?  is  the  uppermeft  flat  layer  which  ranges 
with  the  border  of  the  pectinalis.  Its  origin  is 
by  a  ftrong  roundifh  tendon  from  the  upper  and 
fore  part  of  the  pubes,  and  running  downward 
and  outward,  it  lias  its  infertion  by  a  broad  flat 
tendon  into  the  line  of  the  linea  afpera  at  its 
middle.  Thus  the  mufcle  is  of  a  triangular  form 
with  its  bafe  in  the  linea  afpera,  and  its  apex  on 
the  pubes. 

The  2d,  or  brevis,  arifes  at  the  fide  of  the 
fymphyfis  pubis,  below  and  behind  the  former  by 
a  thick  flattened  tendon,  and  it  is  again  inferted 
by  a  fhort  one  into  the  inner  trochanter  and  linea 
afpera.  Its  difference  from  the  former  is  in  being 
lefs  oblique,  and  going  more  immediately  acrofs. 

The  3</,  or  magnus,  arifes  alfo  from  the  fide 
of  the  fymphyfis  pubis,  a  little  lower  than  the 
former.  It  is  long  and  flat,  and  is  the  molt 
internal  of  the  three.  Its  origin  is  broad,  and 
its  termination  is  implanted  into  the  thigh  bone 
the  whole  length  of  the  linea  afpera,  which  gives 
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its  fibres  various  degrees  of  obliquity.  By  this 
niufcle  a  flat  partition  is  formed  betwixt  the  fore 
and  back  parts  of  the  thigh.  The  great  artery 
is  alfo  perforated  by  it  to  get  from  the  fore  to 
the  back  part  of  the  thigh,  and  down  into  the 
ham. 

The  action  of  thefe  three  mufcles  is  the  fame. 
To  bring  the  thigh  inwards  and  upwards,  accord- 
ing to  the  different  direction  of  their  fibres,  and 
to  afTift  a  little  in  rolling  the  thigh  outwards,  in 
doing  which  they  poflefs  great  power  from  the 
diftance  of  their  origins  from  the  centre  of  the 
bone  which  they  move. 

-  DL 

Obturator  Exicrntts 
Takes  its  name  from  the  ligament  that  forms 
its  origin,  and  which  (huts  up  with  the  mufcles 
the  thyroid  hole.    It  arifes  from  the  ramus  of  the 
ifchium  and  pubes  by  a  femicircular  margin,  and 
is  a  fliott  conical  mufcle,  with  a  broad  origin  and 
narrow  infertion.     This   infertion   is  into  the 
cavity  at  the  inner  and  back  part  of  the  root  of 
the  trochanter  major  •,  and,  by  the  tendon  twilling 
as  it  were  under  the  thigh  bone,  it  is  in  a  manner 
rolled  round  it.    Its  chief  action  appears  to  be 
rotation,  and  it  likewife  prevents  the  capfular 
ligament  from  being  pinched  in  the  motions  of 
the  joint. 
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DII. 

Glut  cel. 

Under  this  name  are  included  three  mufcles 
which  help  to  form  the  buttocks  -on  each  fide. 
They  are  clifpofed  in  layers  under  each  other,  and 
each  fmallcr  than  the  one  that  covers  it. 

Dili. 

The  firft  is  the  gluteus  maximus,  which  is  a 
broad  radiated  mufti;  arifing  from  the  back  part 
of  the  fpine  of  the  ilium,  from  the  under  and 
outer  part  of  the  facrum,  or  all  its  fpines,  and 
from  the  facrofciatic  ligament.    Its  fibres  proceed 
in  a  winding  direction  down  the  thigh  till  gathered 
into  a  flit  thick  tendon,  which  is  inferted  into 
the  upper  and  outer  part  of  the  linea  afpera,  along 
which  it  continues  for  fome  way  down.  This 
mufcle  is  confidered  as  one  of  the  largeft  of  the 
body,  and  by  it  is  formed  the  contour  of  the  hip. 
Its  action  is  to  pull  the  thigh  directly  backwards, 
or  the  body  forward  upon  the  thigh  when  the 
thigh  is  fixed  ;  and,  in  doing  this,  its  different 
parts  act  with  different  effect,  according  to  their 
direction,  and  the  particular  pofition  of  the  pelvis. 
By  its  origin  from  the  coccyx,  that  bone  is  pre- 
vented from  being  forced  too  far  backwards. 

DIV. 
Glutaus  Mcdlus. 
The  fecond  mufcle  is  the  gluteus  medius, 
refembling  in  its  fhape  the  former.    It  arifes 
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from  the  fpine  and  fupevior  furface  of  the  ilium 
not  occupied  by  the  former  mufcle.  It  poifeffes 
a  radiated  or  converging  form,  and  is  gathered 
into  a  fhort  flat  tendon  which  is  inferted  into  the 
outer  and  back  part  of  the  great  trochanter.  The 
■ufes  of  this  mufcle  correfpond  with  the  former. 
Its  proper  office  is  to  affift  in  pulling  the  thigh 
backwards,  and  moving  it  outwards  from  the 
body  ;  but,  as  certain  portions  of  it  lie  alfo  before 
the  thigh  bone,  thefe  may  have  an  effect  in  pull- 
ing it  forward. 

DV. 

Gluteus  Minimus. 
This  fmall  radiated  mufcle  lies  deep  under  the 
former,  in  older  fubje&s  having  its  outer  furface 
ufually  tendinous.  It  arifes  from  the  lower  halC 
of  the  dorfum  of  the  os  ilium,  which  is  continued 
to  the  great  fciatic  notch,  when  it  is  gathered 
into  a  ftrong  flat  tendon,  and  inferted  into  the 
upper  and  fore  part  of  the  great  trochanter.  This 
mufcle  affifts  the  two  former  in  drawing  the 
thigh  backwards  and  outwards,  and  in  rolling  it. 
It  may  ferve  likewife  to  prevent  the  capfular 
ligament  from  being  pinched  on  the  motions  of 
the  joint. 

DVI. 

The  glutxi  mufcles  then  are  placed  in  a  regular 
uicceflion  ;  the  great  gluteus  is  inferted  below  the 
root  of  the  trochanter,  and  into  the  linea  afpera  j 
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the  middle  one  into  the  back  and  top  of  the 
trochanter,  and  the  fmall  one  into  the  rough  part 
under  the  root  of  it. 

dvii. 

Gemini. 

This  fimple  bicipital  mufcle,  from  the  diftinct- 
nefs  of  its  heads,  has  been  generally  defcribed  as 
two,  under  the  name  of  gemini. 

The  upper  one,  the  longefl  and  flrongcft,  arifes 
from  the  fpinous  procefs  of  the  os  ifchium,  and 
the  fmall  one  from  the  tuber  or  ball  on  the  outer 
end  of  the  fame  bone.  Iu  their  courfe  they  are 
flefhy,  and  meeting  at  laft,  they  unite  their  ten- 
dons in  the  great  trochanter,  at  the  root  of  which 
procefs  they  are  firmly  inferted.  Their  action  is 
to  roll  the  thigh  outwards,  and  to  prevent  the 
tendon  of  the  obturator  internus  from  flanting 
from  its  mufcle  while  the  mufcle  is  in  action. 

DVIII. 

Pyriformis. 

This  mufcle,  named  the  internal  iliac  ajtd  pyra^ 
midalis,  proceeds  from  the  hollow  of  the  facrum, 
rifing  by  three  tendinous  and  flelhy  heads  from  its 
2d,  3J,  and  4th  pieces.  As  it  panes  out  of  the 
pelvis,  it  becomes  round  and  tapering,  and  is 
inferted  into  a  cavity  at  the  inner  fi.de  of  the  root 
of  the  great  trochanter.  Its  chief  action  is  to 
aifiit  in  rolling  the  thigh  outwards,  and  in  moving 
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it  a  little  upwards.  Its  name  is  derived  from  its 
(hape. 

DIX.  - 
Obturator  Interims 
Is  a  confiderable  mufcle,  the  chief  part  of  which 
is  fituated  within  the  pelvis.  It  arifes  within  this 
cavity  by  a  femicircular  fkihy  margin  from  the 
anterior  half  of  the  thyroid  hole,  and  in  part  from 
the  obturator  ligament.  Its  fibres  converge  and 
fend  off  a  round  tendon  which  paflVs  over  the 
os  ifchium,  in  the  manner  of  a  roptj  over  a  pulley, 
between  the  fpine  and  tuber  of  that  bone.  Its 
tendon  is  joined  as  it  paiTes  between  the  two  legs 
of  the  gemini  to  theirs,  and  it  is  infer  ted  along 
with  the  gemini  into  the  root  of  the  great  tro- 
chanter. By  its  action  this  mufcle  rolls  the  thigh 
obliquely  cutwards,  bj  pulling  it  towards  the 
facrofciatic  niche. 

DX. 

Quadratus  Femoris. 
This  thin  flat  mufcle  pafles  in  a  tranfverfe 
direction  betwixt  the  tuber  ifchii  and  the  thigh 
bone.  It  arifes  from  the  tuber  ifchii  at  its  low 
flattened  furface,  and  proceeding  fomcwhat  ob- 
liquely -upwards  and  outwards,  it  is  implanted 
into  the  back  of  the  great  trochanter,  in  the 
Toughnefs  joining  it  to  the  bone.  The  office 
of  this  mufcle  is  to  bring  the  os  femoris  out- 
wards. 
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DX1. 

The  mufcles  of  the  thigh,  we  find,  nre  ftrong 

and  varied  in  t heir  motions.    Their  ftrength  is 

neeeffary  from  their  fituation  in  fuppurting  the 

bodv;  and,  from  the  mode  of  their  infertion,  which 

is  only  the  two  points  of  the  trochanter,  none  of 

their  motions  can  be  direct,  and  a  chief  part  of 

the  mufcles  bends  round  the  thigh  bone  to  get  at 

the  place  of  their  infertion  ;  one  half  on  the  out- 

fule  of  it,  and  the  others  on  the  infide.  The 

firft  ;ire  termed  abductors,  and  pull  it  outwards  j 

the  fecond  are  termed  adductors,  and  draw  the 

thighs  toiittlier. 

6       b  DXII. 

Mufcles  of  the  Leg. 

The  actions  of  the  leg  being  merely  thofe  of 

fk-xion  and  extenfion,  its  mufcles  are  fimple,  and 

they  are  divided  accordingly  into  two  dalles,  of 

flexors  and  extenfors. 

DXIII. 

RilIus  Fc  maris. 
The  fir  ft  of  the  excenf  >rs  is  the  extenfor  femoris 
or  rectus  cruris,  fo  named  from  its  direction,  being 
a  flat  thin  mufcle,  arifing  by  two  heads.  The 
fir  (I  and  fhortefl.  head  proceeds  from  the  outer 
furface  of  the  inferior  and  anterior  pro'cefs  of  the 
ilium-,  the  pollerior  tendon,  which  is  thicker  and 
longer  than  the  other,  arifes  from  the  pofterior 
and  outer  edge  of  the  cotyloid  cavity,  and  from 
the  adjacent  capfular  ligament.  Thefe  heads  join- 
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ing  together,  form  a  flat  tendon  of  four  inches 
in  length,  which  gradually  enlarges  and  becomes 
fkfliy  to  its  middle,  when  it  contracts  towards 
the  patella  in  the  fame  gradual  manner.  On 
the  back  part  of  this  mufcle  there  is  a  middle 
tendinous  line,  very  confpicuous,  and  towards  it, 
as  a  centre,  ail  the  mufcular  fibres  converge.  The 
action  of  this  mufcle  is  to  extend  the  leg,  and  it 
is  united  at  its  fides  to  the  vafti,  and  at  the  back 
part  to  the  crurxus. 

DX1V. 
Recfus  Cruris. 
The  rectus  cruris  is  compofed  of  three  great 
mufcles,  the  crurceus,  and  the  two  vafti,  that  in- 
wrap  the  whole  of  the  thigh  bone. 

DXV. 
Cruraus. 

The  firft,  or  crurceus,  is  fituated  under  the 
re£tus  and  between  the  vafti.  It  arifes  from  the 
fore  part  of  the  trochanter  minor,  and  continues 
its  progrefs  down  till  within  two  inches  of  the 
patella,  when  it  is  joined  by  the  vaftus  externus. 
At  its  lower  part  it  is  joined  by  the  tendon  of 
the  rectus,  and  both  mufcles  form  one  large  one 
inferted  into  the  rotula. 

Upon  this  mufcle  are  fometimes  found  two  fmall 
ones,  which  arife  from  the  anterior  furface  of  the 
os  femoris,  two  or  three  inches  above  the  capiular 
ligament  of  the  knee  joint,  into  which  they  are 


AND  DISSECTION. 


CCClii 


inferted  on  each  fide  of  the  patella.  When  thefe 
mufcles  are  wanting,  fome  of  the  fibres  of  the 
cruraeus  are  fpread  over  the  capfula.  Where  they 
appear,  they  are  inferted  into  the  capfule  on  each 
fide  the  patella,  and  their  action  is  evidently  in- 
tended to  prevent  its  being  catched.  The  office 
of  the  crurxus  is  to  extend  the  leg,  and  to  affifl 
the  other  in  doing  this. 

DXVI. 
Viiftus  Externus 

Is  a  large  thick  fleihy  mufcle  on  the  outfide  of 
the  thigh.  It  arifes  by  a  broad  thick  tendon  from 
the  outer  root  of  the  trochanter  major.  It  is 
continued  from  the  trochanter  along  the  whole 
outer  fide  of  the  linea  afpera  to  near  the  outer 
condyle  of  the  os  femoris,  by  fiefhy  fibres  which 
run  obliquely  forwards  to  a  middle  tendon.  In 
the  middle  of  its  courfe  it  adheres  to  the  anterior 
Surface  and  outer  fide  of  the  crurseus,  with  which 
it  continues  to  be  connected  to  the  lower  part  of 
the  thigh,  where  it  is  feen  terminating  in  a  broad 
tendon  which  is  inferred  into  the  upper  part  of 
the  patella  laterally,  and  fends  off  an  apoueurofis 
that  adheres  to  the  head  of  the  tibia,  and  is  con- 
tinued down  to  the  leg.  The  a&ion  of  this  muf- 
cle is  to  aihlt  in  extending  the  leg. 

DXVII. 
Vajlus  Internus. 

This  mufcle  is  neither  fo  large  nor  flefhy  as  the 
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former.  It  is  fituated  at  the  inner  fide  of  the 
thigh,  being  feparated  from  the  laft  one  by  the 
reclus.  It  arifes  from  the  forepart  of  the  trochanter 
minor.  It  is  continued  along  the  whole  infuie  of 
the  linea  afpera,  by  fibres  running  obliquely  for- 
wards and  downwards,  and  it  is  inferted  into  the 
upper  and  inner  part  of  the  patella,  continuing 
flefhy  lower  down  than  the  former  mufcle;  nor 
does  this  complete  its  infertion,  it  is  even  in  part 
extended  down  in  an  aponeurofis,  and  fixed  to  the 
upper  part  of  the  tibia.  By  this  mufcle  is  formed, 
the  ftefhy  cufhion  that  covers  the  infide  of  the 
knee  joint.  The  aclion  of  this  mufcle  concurs 
with  the  two  former  in  extending  the  leg,  in 
doing  which,  the  patella  is  fixed  to  the  tubercle  of 
the  tibia  by  a  Itrong  ligament,  and  fupplies  the 
office  of  a  pulley. 

DXVIII. 

By  thefe  three  mufcles,  alfo,  a  large  mafs  of 
flefh  is  formed,  which  inclofes  all  the  thigh  bone, 
and  they  are  fo  connected  that  the  cruroeus  can- 
not be  feparated  from  them.  The  conjoined 
power  of  thefe  mufcles  cannot  fail  to  be  very 
great ;  a  power  increafed  by  the  pulley-like  ad- 
vantage ol  the  rotuln,  which  extends  their  a&ion, 
and  fits  them  for  being  ufeful  in  certain  fitua- 
tions  ;  and,  by  its  attachment  to  the  tibia,  it  is 
rendered  capable  of  fuflaining  the  force  of  thefe 
mufcles. 
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DXIX. 
Flexors  of  the  Leg. 
'  Sartor  his. 

The  tnylov's  mufcle  receives  its  appellation  from 
bending  the  knees  and  drawing  the  legs  acrofs. 
It  is  a  flat  (lender  mufcle,  the  longed  in  the  body, 
and  Irom  i  *  inch  to  2  inches  in  breadth.  It  extends 
obiiquely  from  the  upper  and  anterior  part  of  the 
thigh  to  the  upper  anterior  and  inner  part  of  the 
tibia,  being  inclofed  by  a  thin  membranous  (heath. 
Its.  origin  is  from  the  upper  fpinous  prole fs  of 
the  os  ilium,  by  a  tendon  about  |  inch  in  length, 
and  it  is  inferted  into  the  inner  tubercle  of  the 
head  of  the  tibia.  This  mufcle  ferves  to  bend 
the  l'-g  obliquely  inwards,  or  to  roll  the  thigh 
outwards,  and  alio  to  bend  the  leg  upon  the  knee) 
all  which  actions  it  (hews  ia  pcrfunuing  that  one 
which  gives  it  its  name.  From  its  diftance  from 
the  centre  of  motion,  though  fmall,  it  is  naturally 
a  mufcle  of  flrong  power. 

DXX. 

Gracilis. 

This  mufcle  is  named  alfo  the  reel  us  interims 
femoris.  It  is  a  fmall  flat  mufcle,  fomewhat 
refembling  the  former.  Its  origin  is  by  a  fliort 
flat  tendon  near  the  fymphyfis  pubis,  and  it  pafies 
immediately  under  the  integuments  down  to  the 
knee,    It  paffes  by  the  inner  condyle  of  the  knee 
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in  a  round  tendinous  form,  and  it  is  bound  by 
tendon,  as  it  bends  behind  the  head  of  the  tibia. 
It  is  infcrted  with  the  fartorius  into  the  fide  of 
the  tuberofity  at  the  top  of  the  tibia.  This 
mufcle  ferves  chiefly  as  a  flexor  of  the  leg,  and 
afiilts  the  former  in  making  the  full  flexion  of  the 
knee  after  it  has  been  bent  to  a  certain  degree 
by  the  flexors  on  the  back  part  of  the  thigh.  Like 
the  former  mufcle,  by  its  diftance  from  the  centre 
of  motion,  its  power  is  very  great. 

DXXL 
Semi-  teudinojus 
Is  fo  named  from  its  under  half,  being  com- 
pofed  of  fmall  round  tendon.  It  arifes  from  the 
pofterior  part  of  the  tuberofity  of  the  os  ifchium. 
Its  flcfliy  belly  runs  down  the  back  part  of  the 
thigh,  and  fends  ofF  a  long  roundiih  tendon  which 
pafles  along  the  inner  fide  of  the  knee,  and  ends 
flat.  It  is  inferted  into  the  infide  of  the  ring  of 
the  tibia,  a  little  below  the  tubercle,  and  is  con- 
nected to  the  under  edge  of  the  gracialis.  This 
mufcle  aflifts  in  bending  the  leg,  and  at  the  fame 
time  draws  it  a  little  inwards. 

DXXU. 

St-mi-membranofus 
Has  its  appellation  from  its  origin,  which  is 
from  the  outer  furface  of  the  tuberofity  of  the 
ifchium  by  a  broad  flat  tendon.    It  then  grows 
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flcfliy  and  thick  in  it3  middle,  and  turns  thinner 
again,  till  it  terminates  in  a  fhort  tendon  which 
glides  behind  the  head  of  the  tibia  to  be  inferted 
there. 

This  mufele,  with  the  former,  compotes  the 
hamftrings,  by  which  another  motion  is  acquired 
when  we  fit  with  our  knees  bent ;  for,  in  this 
pofition,  by  means  of  thefe  mufcles,  a  flight 
rolling  of  the  tibia  is  procured,  while  its  chief 
action  is  to  bend  the  leg  and  bring  it  directly 
backwards. 

Dxxur. 

Popliteus. 

This  mtifcle  is  named  from  its  fituation  in  the 
ham.    It  is  of  a  fmall  triangular  form,  lyin£ 
acrofa  the  buck  part  of  the  knee  joint,  very  deep 
under  the  hamfhings  and  mufcles  of  the  legs. 
Jt3  origin  is  by  a  fmall  round  tendon  from  the 
outer  and  under  part  of  the  external  condyle  of 
the  os  femoris,  and  from  the  back  part  of  the 
capfular  ligament  of  the  joint.     In  pafhng  the 
joint  it  becomes  flefhy,  fpreads  out,  and  its  fibres 
run  obliquely  inwards  and  downwards.     It  is 
inferted  into  a  ridge  at  the  upper  and  inner  edge 
of  the  tibia,  a  little  below  its  head.     By  the 
action  of  this  mufcle  the  leg  is  bent,  and  when 
bent,  rolled  inwards..    It  prevents,  alfo,  the  cap- 
fular ligament,  by  pulling  it  afide,  from  being 
pinched. 


Gccviii 


DEMONSTRATION 


DXXIV. 

Biceps  Cruris, 
So  named  from  its  two  heads,  lies  in  the  back 
part  of  the  leg,  running  down  from  the  pelvis  to 
the  knee,  in  order  to  compofe  the  outer  ham- 
ftrings.    It  arifes  by  two  heads,  which  afterwards 
unite  to  form  one  mufcle.    The  firft,  or  long 
head,  arifts  in  common  with  the  femi-tendinoius 
from  the  upper  and  back  pan  of  the  tuberofity  of 
the  os  ifchium.    The  fecond,  or  fhort  head,  arifes 
from  the  line  a  afpera,  a  little  below  the  termina- 
tion of  the  glutccus  maximus,  by  a  fkfhy  acute 
beginning,  which  foon  grows  broader  as  it  de- 
fcends  to  join  the  firft  head,  a  little  above  the 
external  condyle  of  the  os  feraoris.    The  infer- 
tion  of  this  mufcle  furrounds  the  head  of  the 
fibula,  and  a  firm  11  portion  of  it  is  alfo  implanted 
info  the  tibia.    This  mufcle  bends  t!!e  Ug,  which 
is  the  extenfive  office-  of  its  fhort  head,  but  befulcs 
this,  its  long  head  is  alfo  a  mufcle  of  the  thigh. 

DXXV. 

Having  thus  demonftrated  the  mufcles  of  the 
thigh  and  leg,  we  fhall  next  examine  the  motions 
performed  by  them.  Thus,*  if  we  fix  the  leg,  the 
mufcles  that  commonly  move  it  a£i:  upon  the 
thigh  and  the  trunk,  and  this  is  one  reafon  why 
Nature  has  not  furniP.ied  them  merely  from  the 
thigh  bone,  but  alfo  from  the  trunk  ;  or,  if  we 
act  with  the  longeft  mufcles  of  the  leg,  which 


AND  DISSECTION. 


cccix 


come  from  the  trunk  of  the  body  on  one  fide, 
and  with  thofe  that  come  from  the  thigh  only  of 
the  other,  the  firll  are  now  made  mufcles  of  the 
thigh. 

DXXVI. 

The  moft  common  office  of  the  mufcles  de- 
fcribed,  is  walking.    Suppofe,  then,  that  a  perfon 
reds  eqmlly  on  both  heels,  and  that  he  means 
to  make  a  ftep  forwards,  the  firft  tiling  necefTary 
is  to  draw  the  weight  of  the  leg  which  he  intends 
to  move,  fuppofe  it  the  left  one.    This  is  done 
by  acting  with  the  mufcles  of  the  oppofite  fide, 
fo  as  to  turn  the  trunk  over ;  and  if  we  throw  into 
action  the  abdominal  mufcles,  this  motion  is  made. 
At  the  fame  time,  we  fix  the  pelvis  not  only  by 
the  weight  on  that  fide,  but  by  the  abductors 
of  the  thigh  brought   into  action,  which  pull 
the  pelvis  over  when  the  thigh  is  fr-.ed  by  the 
weight.  Thus  the  weight  is  thrown  over  upon  the 
right  leg,  and  we  ftand  upon  it.    By  (landing 
perpendicular  upon  the  right  leg,  and  the  left 
having  a  llanting  direction,  the  heel  is  neceflarily 
railed  from  the  floor,  and  now  fixing  the  ri^ht 
leg,  we  begin  to  raife  the  left,  for  which  purpofe 
are  employed  firfl  the  flexors  of  the  thigh,  the 
pfoa3  magnus  and  iliacus  interims,  which  bend 
the  thigh  and  draw  it  up-,  we,  at  the  fame  time, 
generally  bend  the  leg  a  little,  and  by  thus  bend- 
ing the  thigh  and  leg,  room  is  afforded  for  giving 
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it  the  fwing  forwards.    If  we  are  ftraight  upon 
the  right  leg,  and  the  other  is  in  the  Hunting 
•Ureclion,  the  fo!e  cannot  touch  the  ground  j  and, 
in  order  to  do  this,  we  mull  allow  the  joints  of 
the  right  one  to  bend  gently.    We  now  mean  to 
throw  the  weight  forwards,  and  by  degrees  to 
bring  it  from  the  right  to  the  left ;   firft,  by 
bending  the  trunk  itlelf,  for  which  we  employ 
the  pfoas  magnus  and  iliacus  interims  as  before, 
but  on  the  right  fide.    Thefe  now  draw  forwards 
the  trunk,  as  being  more  moveable,  and  they  fup- 
port  the  action  of  the  trunk  by  the  abdominal 
mufeles,  while  thofe  of  the  neck  bring  forwards 
the  head.    At  the  fame  time  we  mean  to  raife 
the  thigh  forwards  upon  the  leg,  and  to  pufh  the 
weight  ftill  farther  forwards.    We  employ  the 
extenfion  of  the  right  leg,  and  as  the  leg  is  more 
fixed  than  the  thigh,  the  mufeles  move  the  thigh 
and  the  whole  trunk  forwards.  By  thefe  means  the 
w  ight  is  thrown  more  and  more  forwards,  but 
ftiil  not  fufheiently,  we  want  (till  more  weight 
upon  the  left  leg.    To  this  we  firft  employ  the 
gailrocoemii  mufeles,  (not  yet  defcribed)}  and, 
as  the  legs  cannot    be    bent   downwards,  the 
mufeles  muft  be  fhortened,  fo  the  heel  is  raifed  ; 
an  I,  of  courfe,  the  tibia,  the  leg,  and  the  whole 
body  upon  it  is  thrown  forwards.    As  foon  as 
we  are  fenfiblc  that  the  weight  is  thrown  fuflici- 
ently  upon  the  left  leg,  to  fix  more  than  the. 
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trunk,  we  now  begin  to  employ  the  mufcles  of 
the  right  leg  in  pulling  it  forwards,  and  the 
whole  of  the  weight  falls  perpendicular  upon  the 
left  leg.  To  make  another  ftep  with  the  right, 
we  do  the  fame  thing  as  before,  only  we  give  the 
leg  a  greater  fwing,  after  which,  all  the  other 
anions  are  repeated  in  the  fame  manner. 

DXXVII. 

Running  is  little  more  than  walking  quickly, 
keeping  the  legs  almoft  perpendicular  to  the 
fockets  of  the  ofla  innominata.  If  we  mean  to 
make  a  more  violent  exertion  of  jumping,  we 
bend  the  joints  in  order  to  ftretch  the  mufcles, 
whereby,  when  we  come  to  throw  the  energy 
into  them,  they  make  a  greater  preflure  ngainft 
the  feveral  bones  and  againft  the  earth ;  and,  as 
the  re-action  is  equal  to  the  preflure,  the  body 
is  thrown  upwards. 

Dxxvrn. 

Mufcles  of  the  Foot. 
To  finifh  the  defcription  of  the  lower  ex- 
tremities, the  mufcles  of  the  foot  ftill  remain  ; 
and  thefe  are  divided  into  extenfors  and  flexors. 

DXXIX. 
Gajirocnevuus. 
The  firft  of  the  extenfors  is  the  gaftrocnemius, 
which  admits  a  divifion  properly  into  two  parts* 
and  is  the  great  mufcle  of  the  brawn. 
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The  gaftrocnemius  externus  arifes  with  two 
heads;  one  from  the  upper  and  back  part  of  the 
internal  condyle  of  the  os  femoris,  and  from  that 
bone  a  little  above  its  condyle,  by  two  fcparate 
beginnings*  The  other  head  arifes  from  the 
upper  and  back  part  of  the  external  condyle. 
Tliefe  heads  meet  and  run  down  together,  having 
the  appearance  of  a  rapha  by  the  direction  of 
their  fibres,  but  the  diftin£lion  is  prefcrved  till 
the  two  bellies  meet  in  the  middle  of  the  leg, 
where  they  unite  firmly,  and  form  a  large  fiat 
tendon  which  unites  with  the  next  mufcle,  a  little 
above  the  ankle. 

DXXXI. 

The  gaftrocnemius  intern  us,  or  foleus,  arifes  in 
the  fame  manner  as  the  former,  bv  two  heads. 
The  firfl  is  from  the  pofterior  head  of  the  fibula, 
and  for  fome  way  below  it.    The  fecond  arifes 
from  an  oblique  ridge  at  the  upper  and  pofterior 
part  of  the  tibia.    The  union  of  thefe  heads  pro- 
duces a  large  flcfhy  belly,  with  flill  a  confpicuou3 
divifion  between  the  parts  belonging  to  each  head- 
As  it  defcends  it  becomes  tendinous ;  and,  im- 
mediately above  the  extremity  of  the  tibia,  the 
tendons  of  both  gaftrocnemii  unite,  forming  a 
ftrong  round  cord,    termed   the   tendo  achillis. 
This  large  tendon  grows  fmaller  as  it  approaches 
the  heel,  and  it  expands  on  the  extremity  of  the 
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heel  bone,  to  take  a  firmer  hold.  The  action  of 
this  mufcle  is  to  extend  the  foot  by  raifing  the 
heel  ;  and,  along  with  the  extenfors  of  the  leg, 
it  is  the  great  one  employed  in  walking,  running, 
leaping,  &c. 

DXXXII. 

Plantaris. 

This  long  (lender  mufcle  is  fituated  under  the 
former.  It  arifes  by  a  thin  fleflhy  origin  from  the 
upper  and  back  pait  of  the  outer  condyle  of  the 
os  femoris,  and  from  the  capfular  ligament  of 
the  joint.  It  runs  obliquely  downwards  and  out- 
wards for  the  fpace  of  three  or  four  inches  along 
the  fecond  origin  of  the  foleus,  and  terminates  at 
laft  in  a  long  thin  tendon  which  adheres  to  the 
infide  of  the  tendo  achillis.  Its  infertion  is  into 
the  infide  of  the  pofterior  part  of  the  os  calcis, 
and  the  ufe  of  this  mufcle  is  ro  tuck  up  the 
capfulc  in  the  great  bending  of  the  knee  joint, 
and  to  afliff:  the  gaftrocnemii  mufcles. 

This  mufcle  has  on  fome  occafions,  though 
feldom,  been  found  wanting. 

DXXXIII.  . 

Pcronai. 

Thefe  peronsei  mufcles,  next  in  order,  are  thofe 
that  belong  to  the  fibula.  They  are  named  from 
the  difference  in  their  length. 
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Perotueus  Longtis. 
The  peronrcus  longus  arifes  tendinous  and  flefhy 
from  the  fore  part  of  the  head  of  the  fibula,  and 
flefhy  from  the  outer  part  of  the  bone  to  within  a 
hand  breadth  of  the  ankle.  Its  fibres  run  in  a 
penniform  manner  towards  a  long  tendon  which 
begins  very  high  about  the  middle  of  the  leg.  It 
is  feen  immediately  under  the  teguments  as  it 
defcends,  being  that  acute  line  or  firing,  which 
running  down  behind  the  inner  ankle,  gives  fr.ape 
to  that  part.  At  the  ankle  it  pafTes  through  a 
cartilaginous  groove  in  common  with,  the  peronocus 
brevis,  being  bound  down  by  the  annular  ligament. 
When  it  has  reached  the  os  calcis,  it  quits  the 
tendon  of  the  peronxus  brevis,  and  runs  obliquely 
inwards  along  a  groove  in  the  os  cuboidcs,  under 
the  mufcles  on  the  fole  of  the  foot,  to  be  inserted 
into  the  outfide  of  the  pofterior  extremity  of  the 
jnetatarfal  bone  of  the  great  toe.  This  mufcle  is 
a  powerful  extenfor  of  the  leg,  and  gives  that 
obliquity  to  the  foot  which  gives  it  figure  and 
utility  in  walking.  It  turns  down  to  the  ground 
the  inner  edge  of  the  foot,  by  prefling  to  the 
ground  the  great  ball  of  the  toe,  and  is  that  part 
which  feels  fenfibly  painful  on  walking.  Hence, 
its  offices  are  to  extend  the  foot  a  little,  to  draw 
it  outwards,  and  to  turn  the  inner  edge  of  it 
downwards. 


AND  DISSECTIONS 


cccxv 


*  DXXXV. 
Pcromeus  Brcvis 
Differs  from  the  former  chiefly  in  the  two 
•ctrcumft.mces  of  length  and  infertion.  Its  origin 
is  from  the  edge  of  the  fibula,  its  fibres  con- 
tinuing to  adhere  to  the  lower  half  of  that  bone. 
Its  round  tendon  paffes  through  the  groove  in  the 
malleolus  externus,  along  with  that  of  the  former 
mufcle  ;  after  which,  it  runs  in  a  feparate  groove 
to  be  inferted  into  the  upper  and  pofterior  part 
of  the  tubercle  at  the  bafe  of  the  metatarfal  bone 
that  fupports  the  little  toe.  This  mufcle  aflifls 
the  former  in  extending  the  foot,  and  coincides" 
with  it,  by  turning  the  outer  edge  of  the  foot 
upwards. 

DXXXVI. 
Tibialis  Pojliais. 
This  penniform  mufcle  is  fituated  behind  the 
tibia  and  fibula,  and  between  the  two  laft  muf- 
cles.  It  arifes  from  the  back  part  and  ridge  of 
the  tibia,  from  the  oppofite  part  of  the  fibula, 
and  from  the  interofleous  membrane,  continuing 
its  attachment  to  the  biter  quite  down  to  the 
ank'e.  Its  fibres  are  all  oblique,  and  pafs  to  its 
middle  tendon  in  the  heart  of  the  mufcle.  This 
tendon  in  its  defcent  becomes  round,  and  partes 
in  a  groove  behind  the  malleolus  interims.-  It  is 
inferted  into  the  upper  and  inner  part  of  the 
os  naviculare,  and  partly  into  the  under  furface 
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of  the  tarfal  bones  by  feparate  flips,  the  la  ft  of 
which  ^oes  to  the  root  of  the  metatarfal  bone  of 
the  middle  toe. 

This  mufcle  pulls  the  foot  fo  as  to  put  the 
toes  together;  and,  when  balanced  by  the  pe- 
roncei,  it  directly  bends  the  foot. 

Dxxxvir. 

Tibialis  Anticus 
Crofles  obliquely  the  fore  part  of  the  leg.  It 
arifes  from  the  fore  and  outfide  of  the  tibia, 
between  its  tubercle  and  the  articulation  of  the 
fibula.  It  defcends  on  the  outfide  of  the  tibia,  till 
it  reach  the  under  part  of  the  leg,  when  it  fends 
off  a  ftrong  round  tendon  which  pafles  the  under 
part  of  the  annular  ligament,  near  the  ankle. 
It  is  inferred  by  tendon  into  the  middle  of  the 
cuneiform  bone,  and  the  bafe  of  the  metatarfal 
bone  of  the  great  toe.  Its  office  is  to  bend  the 
foot  by  bringing  the  fore  part  of  it  towards  the 
leg. 

DXXXVIII. 
Muscles  op  the  Toes. 
The  long  mufcles  of  the  toes  are  only  four  in 
number,  two  flexors,  and  two  txtenfors ;  and 
they  lie  under  the  laft  mufcle,  or  keep  in  their 
eourfe  very  near  it. 

DXXXIX. 
Flexor  Longus  Polliris. 
The  firft  of  the  flexors  arifes  fmall  and  pointed 
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at  its  origin  from  the  back  part  of  the  fibula, 
fome  way  below  its  head.  It  grows  thicker  and 
larger  as  it  defcends,  and  a  little  above  the  heel 
it  terminates  in  a  round  tendon ;  which,  after 
paffing  in  a  groove  formed  at  the  posterior  edge 
of  the  aftragulus,  and  the  internal  lateral  part  of 
the  os  calcis,  on  which  it  is  fecured  by  an  annular 
ligament,  goes  to  be  implanted  into  the  laft  bone 
ot  the  great  toe.  The  oillce  of  this  mufcle  is  to 
bend  the  great  toe,  to  keep  it  firm  to  the  ground, 
and  to  extend  the  foot  while  the  heel  is  raifed 
bv  the  gaftrocnemii. 

DXL. 
Flexor  Lcngus  Digit  ovum 
Is  fituated  along  the  poftetior  part  and  inner 
fide  of  the  leg.  It  arifes  from  the  back  part  of 
the  tibia  its  whole  length  to  within  three  inches 
of  the  ankle.  Its  tendon  then  paflcs  down  under 
a  head  of  annular  ligament,  and  through  a  fi nu- 
dity at  the  infide  of  the  os  calcis.  It  then,  foon 
after,  rectives  a  fmall  tendon  from  the  former 
mufcle,  and  about  the  middle  of  the  foot  divides 
in  to  four  tendons,  which  pafs  through  the  flits  of 
the  flexor  digitorum  brevis,  and  are  inferted  into 
the  upper  part  of  the  laft.  bone,  or  third  phalanx 
of  the  four  leffer  toes,  being  iaclofect  upon  the 
toes  by  annular  ligaments.  By  the  aclion  of  this 
mufcle  all  the  joints  of  the  toes  are  bent,  but 
particularly  the  laft  one.    The  foot  is  alfo  ex- 
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tended,  and  the  point  of  the  toes  kept  to  the 
ground.  , 

DXLT.. 
Plantaris  Pedis.. 
This  is  a  frnall  body  of  flefh  naturally  con- 
ceded with  the  laft  mufcle.  It  arifes  in  two 
divifions  from  the  lower  part  of  the  heel  bone,, 
and  is  pretty  nearly  of  a  fquare  form.  It  joins 
the  tendon  of  the  laft  mufcle  before  its  divifion 
for  each  toe  ;  and,  from  its  long  lever  upon  the 
heel  bone,  it  mufl  greatly  a  mil  the  flexor.  It  is 
properly  a  fupplementary  mufcle,  and  has  been 
vaiioufly  confidered  by  anatogiifts. 

DLXU. 

Flexor  Brevis. 
The  flexor  brevis,  or  perforatus,.  arifes  from  the 
under  and  fore  part  of  the  os  calcis,  and  from 
ihe  aponeurofis  plantaris.  It  foon  forms  a  thick 
belly,  and  divides  into  four  portions ;  each  of 
thefe  portions  terminates  in  a  flat  tendon,  the 
fibres  of  which  decuffate  to  afford  a  paffage  to  a 
tendon  of  the  flexor  tangos;  and  afterwards  re- 
uniting, they  are  infertcJ.  into  the  fecond  phalanx 
of  each  of  the  leffer  toes.  The  proper  ufe  of  this 
mufcle  is  to  bend  the  fir  ft  and  fecond  'joints  of 
the  toes,  but  particularly  the  fecond,  and  the. 
obliquity  of  the  long  flexor  is  balanced  by  a  cor- 
refponding  obliquity  in  this  fliort  one while,  in' 
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confequcnce  of  this  obliquity,  their  power  as  muf- 
cles  is  increafed. 

DXLIII. 

Luw.bticales. 
Thefe  mufctes,  in  their  fhape,  fituafion,  and 
number,  refemble  the  lumbricales  of  the  hancL 
They  rife  like  them  in  the  forks  of  the  extenfor 
tendons,  and  pafs  through  the  digitations  of  the 
aponeurofis.  They  terminate  in  four  /lender  ten- 
dons, which,  after  running  over  the  infide  of  the 
firft  joint  of  the  four  Iefier  toes,  are  hvfefMti  into 
the  expanfion  that  is  formed  by  the  extenfor  ten- 
dons, and  -  covers  the  upper  part  of  the  toes. 
Their  ufe  is  evidently  to  bend  the  firft  joint  of 
the  toes,  and  to  draw  them  towards  the  great 
one,  making  an  arch  over  the  foot,  and  thus 
affifting  the  tranfverfalis  pedis. 

.  DXLIV. 

From  the  demonftration  of  the  nmfcles  of  the 
foot,  we  obferve  that  the  extenfor  brevis  is  fitu- 
ated  fuperficially  in  the  fole ;  that  the  plantaiis 
pedis  lying  deep,  arifes  from  the  tip  of  the  heel, 
and  is  inferted  into  the  flexor  longus ;  that  the 
lumbricales  arife  from  the  fame  mufcle  where  the 
plantaris  ends.  Thus  the  lumbricales  are  the 
flexors  of  the  fir  ft  joint,  the  flexor  brevis"  of  the 
fecond,  and  the  flexor  longus  of  the  third,  or. 
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DXLV. 
Extensors  of  the  Toes. 
Extenfor  Lotiguj  Digitcrion  Pedis. 
This  is  a  mufcle  of  difficult  difieclion,  fituated 
along  the  anterior  and  outer  part  of  the  tibia, 
and  arifing  by  a  thin  narrow  beginning  from  the 
fame  part  of  that  bone,  clofe  to  the  origin  of  the 
peron^us  longus,  from  the  interoffeous  ligament, 
and  from  the  inner  edge  of  the  fibula,  to  which 
it  continues  to  adhere  its  whole  length.  Many 
of  its  fibres  are  derived  alfo  from  the  adjacent 
tendinous  fafcia.  It  terminates  in  a  long  tendon, 
which  pa  .Ting  under  the  annular  ligament  of  the 
tarfus,  fpli-ts  into  four  portions,  which  are  inferttd 
into  the  root  of  the  firft  joint  of  each  of  the 
fmall  toes,  and  expand  on  their  furface  to  the 
root  of  the  la  ft.  The  ufe  of  this  mufcle  is  to 
extend  the  toes  \  and  alfo,  by  the  expanding  of 
its  tendon,  to  feparate  them  from  each  other. 

DXLVr. 

Peronaus  Tertius. 
This  is  the  name  of  a  mufcle  fituated  on  the 
anterior,  inferior  and  outer  part  of  the  leg.  Its 
origin  is  from  the  middle  of  the  fibula,  in 
common  with  the  extenfor  longu?.  It  proceeds 
down  to  near  its  inferior  extremity,  and  fends 
off  flefhy  fibres  forwards  to  a  tendon  which 
pafles  under  the  annular  ligament.    It  is  inferied 
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into  the  root  of  the  metatarsal  bone  of  the  little 
toe.  Its  ufe  is  to  aftift  in  bending  the  foot,  and 
pre  fling  down  the  edge  or  the  ball  of  the  gre.t 
toe  to  the  ground. 

DXLVII. 

Extenfor  Digit  or  um  Brevis. 
This  mufcle  is  placed  exactly  where  the  buckle 
lies,  having  its  origin  from  the  heel  bone,  and 
running  obliquely  inwards.     It  arifes  from  the 
outer  and  fore  part  of  the  os  calcis.     It  fo«n 
forms  a  flelTiy  belly,  which  is  divided  into  four 
portions  that  fend  off  an  equal  number  of  tendons. 
Thefe  fendorYan  equal  number  of  tendons,  which 
pafs  over  the  upper  p3rt  of  the  foot,  croiiing 
under  the  tendons  of  the  former  mufcle,  and 
they  are  inferted  by  four  flender  tendons  into 
the  tendinous  expanfion  from  the  extenfor  pbl- 
licis,  which  covers  the  great  toe,  and  into  the 
^endinous  expanfion  from  the  extenfor  Lorigus, 
which  covers  all  the  toes  but  the  little  one.  The 
action  of  this  mufcle  is  to  aflift  in  the  extenGou 
of  the  toes,  and  its  obliquity  counteracts  that  of 
the  long  one;  while,  by  its  expanfion,  it  fpreaiU 
the  toes,  and  pulls  them  from  the  great  one. 
DXLVIIL 
Extenfor  Pollicis  Proprius, 
This  is  a  flender  mufcle  that  runs  from  the  top 
of  the  leg  to  the  fecond  joint  of  the  great  toe 
It  arifes  from  the  upper  and  anterior  part  o£  the 
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fibula,  a /little  below  the  head  of  that  borr?,  to 
the  anterior  furface  of  which,  and  to  the  rnter- 
clTeous  ligament,  it  adheres  for  five  or  fix  inches. - 
Its  fibres  run  obliquely  downwards,  and  forms  a 
tendon  which  paiTes  under  the  annular  ligament, 
from  whence  it  runs  obliquely  to  be  inferted  into 
the  fecond  joint  of  the  ^reat  toe. 

DXLIX. 

Muscles  of  the  Foot. 
The  mufcles  of  the  foot  are  few  in  number, 
and  much  refemble  thofe  in  the  hand. 

DL. 

AbduBcr  Pollich. 
The  origin  of  this  mufcle  is  from  the  knob 
of  the  os  calcis,  and  likewife  from  the  fame  bone, 
where  it  unites  with  the  os  naviculare.  About 
the  middle  of  the  metatarfal  bone  it  terminates 
in  a  tendon;  which,  after  palling  over  the  in- 
ternal fefamoid  bone,  is  inferted  into  the  root  of 
the  firft  joint  of  the  great  toe.  The  ufe  of  this 
mufcle  is  to  pull  afide  the  toe,  and  give  it  a  little 
bend.    The  foot  is  alfo  curved  by  it. 

DLT. 

Flexor  Brevis  Pcll'nis. 
The  fituation  of  this  mufcle  is  immediately  on 
the  metatarfal  bone.    Its  origin  is  by  a  long 
tendon  from  the  heel  bone,  and  by  two  feparate 
flips  from  the  03  cunci forme  externum.    It  is  in- 
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feparably  united  with  the  abductor  and  adductor 
poinds,  and  it  is  inferted  into  the  external  fefa- 
moid,  and  the  root  of  the  firft  bone  of  the  great 
toe.  The  ufe  of  this  mufcle  is  to  bend  the  firft 
joint  of  the  great-  toe. 

DLII. 

Adductzr  Pollicis 
Is  the  laft  portion  of  the  mufcle  that  encircles- 
the  great  toe.  It  arifes  by  a  long  thin  tendon 
from  the  under  part  of  the  os  calcis,  from  the 
ligament  extended  betwixt  the  heel  and  cuboides, 
from  the  external  cuneiform,  and  the  root  of  the 
metatarf.il  of  the  feeend  toe.  It  is  divided  into  two 
flefliy  heads,  which  meeting,  go  obliquely  inwards, 
and  are  inferted  into  the  fcfamoid  or  firft  bone  of 
the  great  toe.  The  ufe  of  this  mufcle  is  to  pull 
the  great  tcre  towards  the  reft. 

DLIII. 

Tranfver fol'is  Pedis. 
This  is  a  fmall  mufcle  extending  ncrofs  the 
foot  at  the  head  of  the  metatarfal  bones.  Its 
origin  is  from  the  ligament  which  jnitis  the  me- 
tatarfal bones,  and  its  fmall  mufcular  belly  is 
inferted  into  the  tendon  of  the  adductor  pollicis. 
By  its  action,  the  heads  of  the  metatarfal  bones 
are  drawn  together,  fo  that  it  forma  a  moveable 
fupport  for  thefe  parts,  varying  the  degree  of  it 
according  to  circumftances. 
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DL1V. 

AbduFior  Minimi  Digit i 
Is  a  long  flender  mufcle  on  the  outfide  of  the 
foot.  It  arifes  from  the  tuberofity  of  the  heel 
bone,  from  the  root  of  the  metatarfal  bone  of  the 
little  toe,  and  alfo  from  the  aponeurofis  plantaris. 
It  runs  along  the  metatarfal  bone,  and  terminates 
in  a  tendon  to  be  inferted  into  the  root  of  the 
firfl  bone,  of  the  toe.  By  this  means  its  aclioit 
is  the  fame  as  the  other  flexors.  It  bends  the 
little  toe,  and  carries  it  outwards  j  and  it  extends 
and  fupports  the  tarfus. 

DLV. 

Flexor  Brevis  Minimi  Digiti 
Is  a  fmall  mufcle,  refembling  the  former  in 
place  and  ufe.  Its  length  is  that  of  the  meta- 
tarfal bone  of  the  little  tee,  from  which,  or . 
the  ligament  of  the  os  cuboides,  it  arifes,  and  is 
inferted  by  a  fhort  tendon  into  the  root  of  the 
firfl;  bone  of  the  little  toe.  Its  office  is  to  bend 
the  toe. 

DLVT. 

Intercffei. 

Thefe  fmall  mufcles,  from  their  fituation  be- 
tween the  metatarfal  bones,  refemble  thofe  of  the 
hand,  and  are  divided  like  them  into  the  external 
and  internal. 
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DLVH. 

Internal. 

The  internal  ones  are  three  in  number,  and 
fituated  in  the  plantaris  pedis.  They  arife  from 
the  bafis  and  infide  of  the  nietatarfal  bones,  and 
they  terminate  in  a  tendon  that  runs  to  the  infide 
of  the  firft  joint  of  thefe  toes,  and  from  thence 
to  their  upper  furface,  where  it  lofes  itfelf  in  the 
tendinous  expanfion  from  the  extenfors.  Their 
ufe  is  to  draw  the  particular  toe  into  which  each 
of  them  is  inferted  towards  the  great  toe. 

DLVIII. 
External. 

The  external  interoflei  are  four  in  number, 
and  from  their  double  heads,  they  have  been 
termed  bicipites.  They  arife  from  the  outfide  of 
the  root  of  the  metatarfal  bone  of  the  fore  and 
great  toes ;  and  they  are  inferted  into  the  infide 
of  the  root  of  the  nrlt  bone  of  the  fore  toe. 

The  internal  interoflei  occupy  the  fole  of  the 
foot,  while  the  external  appear  on  both  fides  of 
the  foot.  Their  office  is  all  to  aflift  in  extending 
the  toes. 

DLIX. 

aponeurofis  Plantaris. 
From  the  great  expofure  of  the  palm  and  fole 
to  injury,  befides  their  mufcles,  they  are  defended 
by  a  thick  tendinous  aponeurofis.    The  plantar 
aponeurofis  arifes  from  that  part  of  the  tuberofity 
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of  the  os  calcis  upon  which  we  (land.  It  is 
divided  into  three  portions,  which  run  forwards 
to  be  connected  to  the  heads  of  the  metatarfal 
bones  of  all  the  toes;  and,  for'  that  purpofe,  they 
expand  as  they  proceed,  and  their  fibres  acquire 
a  radiated  form.  The  upper  part  therefore  is 
thicker,  and  the  under  thinner. .  The  middle  por- 
tion is  fubdivided  again  into  five  flips,  which  fplit 
at  the  roots  of  the  toes,  and  embrace  the  tendons 
of  the  flexor  mufcles. 

DLX. 

The  ufes  of  this  aponeurofi3  are  important.  It 
firft  protects  all  the  parts  that  lie  under  it.  It 
performs  the  office  of  a  ligament,  by  binding  the 
two  ends  of  the  arch  of  the  foot  together.  It 
afllfts  the  mufcles  by  confining-  them  in  their 
actions.  It  alfo  gives  origin  to  fcveral  of  them,, 
and  it  forms  proper  openings  or  rings  for  the 
other  tendons  to  pafs  through... 

DLXI. 

\  Chemical  Analyfis  of  the  Mufcles. 
The  analyfis  of  the  mufcles  is  properly  the 
analyfis  of  the  foft  parts  of  the  animal  ftru&ure. 
For  a  mufcle  is  a  compound  matter,  and  confifls 
of  membrane,  vefTels  and  nerves,  befides  the  real 
irritable  fibrous  ftru£ture  which  confl.it utes  its 
flefh.  "When  fubjected  to  boiling,  this  mufcular 
part  or  flefli  refolves  into  fibrous  gluten  and  cx- 
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tractive  matter.  The  fibrous  gluten,  when  waflied 
with  water,  is  white,  infipid,  and  thftic,  re- 
fembling  much  the  gluten  of  vegetables;  and, 
when  heated  with  nitric  acid,  gives  out  azotic  gas. 
When  perfectly  boiled,  it  is  without  fmell,  tafte, 
or  colour.  The  extractive  matter,  again,  is  the 
proper  juice  of  the  flefh,  anil  gives  colour,  fmell, 
and  tafte  to  the  fluid.  It  alfo  forms  a  brown 
cruft  on  the  furface  of  roafted  meat,  which  gives 
to  it  the  agreeable  tafte  and  fmell  of  burnt  fugar. 
The  phofporated  calx  and  foda,  are  the  falts  con- 
tained in  it. 

DLXII. 

The  conftituent  parts  of  thefe  two  principles, 
are  animal  .jelly  and  gluten. 

Animal  jejly  is  an  elaftic  juice,  foluble  in  water, 
and  filling  up  all  the  interftices  in  the  foft  and 
hard  parts.  In  the  fluid  ftate  it  forms  bfoth,  and 
in  the  dry  ftate  glue. 

DLXII  I. 

This  fubftance  poflefles  no  tafte  ;  it  is  foft  and 
infipid,  and  of  a  whitifh  colour.  By  cold,  its 
confidence  is  a  thick  tranfparent  tremulous  mafs, 
which  attracts  moifture  from  the  atmofphere, 
and  paffes  by  ftagnation  and  heat  into  the  acetous 
and  putrid  fermentation.  On  farther  examina- 
tion, its  conftituent  principles  appear  to  be 

i.  Water  in  ^  large  proportion,  fo  that  from 
20  oz.  of  jelly,  18  of  water  are  obtained. 
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2.  Sugar,  for  dried  jelly,  heated  with  nitrous 
acid,  gives  out  the  faccharine  and  malic  acid. 

3.  Gelatinous  gluten,  for  it  difengages  azote 
by  mixture  with  the  acid  of  nitre  ;  and,  by  dry 
diftillation,  it  yields  the  produces  of  animal  gluten. 

4.  Sea  fait  and  phofphorated  calx  ;  thefe  prin- 
ciples being  left  in  its  carbone. 

DLX1V\ 

This  matter,  thus  examined,  conftitutes  the 
nutritious  juice  of  the  animal  body,  and  is  fap- 
plied  for  the  growth  and  repair  of  the  foft  parts 
to  which  it  is  every  where  carried  by  minute 
arteries  along  with  the  blood,  and  depofited  in 
the  interfaces  of  the  fibres  which  conftitute  the 
parenchyma  proper  to  any  part.  Its  circulation  is 
conftant  and  How,  as  the  ufe  of  madder  to  animals 
demonftrates. 

DLXV. 

The  next  principle  of  which  the  mufcular  fub~ 
ftance  is  compofed,  is  animal  gluten,  an  elaflic 
juice,  infoluble  in  water ;  and  this  gluten  is  con- 
fpicuous  after  the  jelly  is  extracted  in  the  form  of 
a  white  tenacious  mafs.  This  mafs  has  neither 
tafte  nor  fmell  •,  and,  when  dried  in  the  air, 
changes  into  a  horny  fubflance,  becoming  black 
by  combuftion,  and  diffufing  the  fcetor  of  burnt 
hartfh  orn.  Expofed  to  moifture  it  foon  acquires 
putrefaction. 
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DLXVL 

The  elementary  parts  of  which  this  gluten  are 
compofed. 

1.  A  fmall  portion  of  water,  as  difplayed  by 
diftillation. 

2.  Carbone,  from  the  blacknefs  acquired  by 
burning. 

3.  Azote,  which  boiling  with  the  acid  of  nitre, 
fhews  to  pafs  off  in  great  quantity;  and 

4.  A  fmall  quantity  of  animal  earth  and  phof- 
phorated  calx. 

DLXVir. 
Joints. 

Thus  have  we  traced,  at  confiderable  length, 
fir  ft,  the  bones  or  bafis  of  the  body;  and  next,  on 
removing  the  common  teguments  and  intervening 
fubftance,  the  mufcles  or  powers  by  which  thefe 
bones  are  moved.  Before  proceeding  farther,  it 
is  proper  to  complete  this  divifion  of  the  fubjec"r, 
by  pjrfuing  a  detiil  of  the  particular  ftrufture 
where  the  bones  are  joined  and  the  mufcles  fixed, 
with  a  view  to  facilitate  the  a&ion  of  the  latter, 
and  to  enable  motion  to  take  place  in  the  former. 
This  divifion  is  diftinguifhed  by  the  name  of 
joints. 

DLXVIII. 

The  conftituent  parts  of  the  joints,  we  find, 
vary  according  to  their  particular  functions  ;  but 
every  joint  confilts  of  cellular  fubftance  and  its  two 
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modifications  of  ligament  and  tendon  in  various 
forms  and  proportions. 

DLXIX. 

The  cellular  fubftance  we  have  already  feen 
in  a  variety  of  Gtuations  ;  firft,  as  a  part  of  the 
teguments  or  univerfal  covering  of  the  body,  con- 
taining the  fatty  cells,  or  being  the  feat  of  that 
fiuid  which  makes  the  motions  of  every  part  eafy- 
and  free,  filling  up  the  interftices  of  the  mufcles, 
and  fupporting  their  fibres  at  a  great  diftance 
from  each  other. 

2.  This  fubftance  has  been  prefented  to  us  in 
a  ftill  more  condenfed  form  when  enclofing  an 
individual  mufcle  in  the  manner  of  a  jfheath,  with 
a  view  to  give  form  and  fhape  to  the  part  it 
covers,  or  to  preferve  it  in  its  proper  fituation  ; 
and  the  condenfation  of  this  flieath  ftill  increafes 
farther  with  action  of  the  part  and  with  years. 

3.  To  accommodate  ftill  more  the  fhape  of  parts, 
and  preferve  at  the  fame  time  a  proper  pbwer 
of  the  mufcle,  a  farther  condenfation  of  this  fub- 
ftance is  made  by  forming  it  into  a  white  cord 
named  tendon,  and  this  white  cord  forms  the 
means  of  its  infertion  into  bone.  That  this  ten- 
don is  of  a  different  nature  from  the  mufcle  itftlf 
is  clear,  from  its  eafy  feparation  from  parts,  and 
its  want  of  fenfibility,  the  reverfe  of  both  which  is 
Qonfpicuous  in  the  mufcle. 


AND  DISSECTION. 


4.  The  connection  between  periofteum  and  ten- 
don is  alfo  proved  by  their  intermixture  with  each 
other.  They  are  the  fame  matter,  only  differently 
modified  from  the  different  fituations  in  which 
they  are  placed. 

5.  To  increafe  ftill  more  the  power  of  tendons, 
another  modification  is  added  to  afflit  it,  or  a 
(heath  to  prevent  the  mufcle  ftarting  from  its 
place  ;  and  this  fiieath  either  forms  an  envelope- 
ment  of  the  mufcle,  or  makes  a  band,  tying  it 
down  in  certain  parts,  by  all  which,  the  mufcular 
power  is  confiderably  increafed. 

6.  This  cellular  membrane  is  next  found  in 
the  form  of  bags,  furrounding  the  joints,  leaving 
the  thin  texture  it  pofTefies  in  covering  the  bones 
to  be  converted  into  a  ftrong  hard  bag,  binding 
the  bones  together,  and  forming  the  capfule  of 
the  joint,  which  is  farther  ftrengthened  by  the; 
tendons,  and  occafionally  alfo  by  other  ligaments 
formed  out  of  the  fame  fubftance. 

DLXX. 

Thus  the  cellular  membrane  covers  the  bones, 
forms  the  connecting  medium  of  the  joints,  is  the 
expanfion  of  the  mufcles  in  the  form  of  tendon 
and  fafcia,  and  a  flumes  different  appearances  to 
complete  the  ftrudure  of  the  joints,  as  in  that  of 
burfre,  ligament,  &c.  In  all  thefe  forms  it  is  a 
part  naturally  poflefFed  of  little  fenfibility,  flow  in 
taking  on  increafed  R&ion,  but  difplaying  a  fenfe 
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of  feeling,  and  acquiring  a~  degree  of  inflamma- 
tion when  excited  more  permanent  and  violent* 
than  in  parts  of  a  more  nervous  and  irritable 
ftructure. 

DLXXI. 

With*  thefe  general  obfervations,  we  enter  upon 
the  ftrut"lure  of  joints  ;  and  each  joint  we  find  is 
compoled  of  the  heads  of  the  bones  fwelling  out 
at  the  part  where  they  form  this  divifion  of  ftruc- 
ture  into  a  broader  articulating  furface  than  in  the 
reft  of  their  courfe,  and  next  of  a  thin  plate  of 
cartilage  in  order  to  defend  the  furfaces  of  the 
two  bones.    Sometimes  thtfe  cartilages  are  move- 
able, and  roll  upon  the  bones  fo  as  to  yield  to 
all  the  motions  of  the  joint,  and  prevent  any 
hurtful  confequences.  The  third  part  is  glands  or 
bags,  to  convey  a  lubricating  mucus  fluid.  The 
fourth  is  a  burfal  ligament,  inclofing  the  whole 
joint,  and  compofing  its  purfe,  within  which  is 
contained  the  fynovia,  and  by  which  the  furround- 
ing  parts  are  prevented  from  being  catchcd  in 
the  joint.   The  fifth  part  is  fmali  ligaments,  going 
along  the  fides  of  the  joints  on  the  outfide  of  the 
capfule,  and  palling  from  one  joint  to  another; 
and  the  fixth  part  is  tendons  moving  over  the 
joint,  and  accompanied  with  burfse  to  prevent  that 
injury  their  conftant  friclion  might  occafioiu 
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DLXXII. 

Such  are  the  general  parts  of  every  joint,  and 
we  next  Avail  examine  the  ftructure  of  the  different 
individual  joints. 

DLXXIII. 

Joints  of  the  Head  and  Bach. 
The  joints  of  the  head  confift  in  the  manner 
of  its  connection  with  the  two  firft  vertebrae. 
That  connection  was  formerly  explained,  fo  that 
its  junction  with  the  atlas  enables  it  to  perform 
all  the  nodding  motions,  and  thr  junction  of  the 
atlas  with  the  rfentatus  gives  it  the  turning  mo- 
ticns.  Thefe  connections  the  head  thus  pofleffes, 
ate  fecured  by  regular  capfules  and  ligaments. 
The  firlt  is  a  flat  membranous  ligament,  extend- 
ing from  the  ring  of  the  atlas  to  the  ring  of  the 
occipital  hole,  and  thus  clofing  the  interftice  be- 
tween the  occiput  and  firft  vertebra.  The  atlas 
again  is  tied  to  the  dentatus  by  feveral  ligaments. 

DLXXIV. 

The  firft  is  the  regular  capfules,  fixing  one  ver- 
tebra to  another.  2.  The  fecond  is  a  crofs  ligament, 
which,  after  crolliug  the  ring  of  the  firlt  vertebra, 
embraces  the  tooth- like  procefs,  and  ties  it  down. 
^.  The  third  is  a  fmooth  cartilaginous  furface 
round  the  root  of  the  tooth-like  procefs,  to  enable 
it  to  turn  with  eafe.  4.  The  fourth  is  a  liga- 
ment, tying  the  threaded  extremity  of  the  tooth- 
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like  procefs  to  the  occipital  bone.  The  whole  oi 
thefe  parts  are  included  in  a  regular  capfule  like 
any  other  joint. 

DLXXV. 

The  connexions  of  the  other  parts  of  the  fpitie 
are  more  complicated.  Each  vertebra  is  united 
to  the  one  above  and  below,  i.  By  its  inter- 
vertebral fubftance.  2.  By  their  articulating  pro- 
cedes  to  each  other.  3.  By  the  crofs  or  inter-, 
vertebral  ligaments  fecuring  the  intervertebral 
fubftance,  and  which  go  from  the  edge  of  one 
vertebra  to  the  edge  of  another.  4.  By  the  general 
external  vaginal  {heath  of  the  fpine,  which  goes 
over  the  fore  part  of  all  the  vertebrae  from  top 
to  bottom,  being  at  firll  pointed  and  fmall,  ex- 
panding as  it  defcends,  ftrongeft  in  the  l\ack 
where  there  is  lead  motion,  and  weaker  in  the  neck 
and  joints.  5,  By  internal  ligaments  of  various 
kinds  palling  between  the  vertebra?,  and  fecuring 
them  to  each  other.  6.  By  the  internal  ligament 
mr  {heath  of  the  medullary  canal;  and  7.  By  the 
internal  ligament  belonging  to  the  neck  alone. 

DLXXVI. 
Joint  of  the  Loiver  Jnnv. 
The  lower  jaw,  by  its  articulations,  is  a  fimple 
hinge,  the  joint  of  which  is  formed  by  a  deep 
hollow  in  the  temporal  bones,  by  a  ridge  at  the 
root  of  the  zygomatic  procefs,  and  by  a  head  or 
condyle  j  all  which  parts  are  covered  with  a  plate 
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of  cartilage.    A  capfule  of  the  common  form  is 
thrown  over  the  joint  arifing  from  the  neck  of  the 
condyle,  and  fixed  into  the  temporal  bone,  by 
which  the  focket  and  root  of  the  zygomatic  pro- 
cefs  are  included.     In  the  adlion  of  the  jaw, 
the  effect  of  thefe  different  parts  is,  that  in  its 
motions  the  tranfverfe  ridge  is  required  -}  that  the 
ufual  frrrall  motions  are  performed  by  the  condyle 
moving  in  the  deep  focket  or  hollow ;  that  in  the 
more  extended  motions  or  wide  openings  of  the 
mouth,  the  condyle  mounts  by  the  depreflion  of 
the  jaw  upon  the  root  of  the  zygomatic  procefs. 
To  facilitate  the  motions  of  this  joint,  there  is  inter- 
poled  a  moveable  cartilage,  thin  in  its  centre,  and 
thicker  towards  its  edges,  by  which  it  rather 
deepens  than  fills  up  the  hollow  of  the  join^ 
and  this  cartilage  correfponds  in  fliape  with  the 
condyle  and  focket  of  the  temporal  bone.  To 
fecure  the  joint,  it  is  ftrengthencd  by  its  mufcles, 
the  infertion  of  which  is  clofe  round  it. 

DLXXVII. 
Joints  of  the  Ribs. 
The  ribs  pofl'efs  two  motions,  alternately  rifing 
and  falling  ;  and  the  joint  admitting  this  motion, 
is  formed  by  a  regular  capfule  covering  the  head 
of  the  rib  hinged  on  the  intervertebral  fubflance, 
by  touching  each  of  the  vertebrae  between  which 
it  is  placed.  This  capfule  is  regular  and  lubri- 
cated within,  without  it  has  a  radiated  form,  ex- 
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panding  pretty  broad  on  the  fides  of  the  verteb.fi* 
The  fore  part  of  the  tranfverfe  procefs  touches  the 
back  part  of  the  rib,  and  is  articulated  there  by 
means  of  a  capfular  ligament.  It  is  farther  fe- 
cured  by  two  ligaments  taking  hold  of  the  neck 
of  the  rib  from  the  tranfverfe  procefs  of  the  ver- 
tebra, and  other  fmaller  ones  from  different  points 
affifl  for  the  fame  purpofe. 

DLXXVIII. 
To  the  fternum,  the  ribs  are  joined  again  by 
cartilages,  and  thefe  poflefs  the  parts  of  a  joint  by 
having  a  round  head,  a  diftin£t  focket,  a  proper 
capfule  and  ligaments,  which  are  expanded  on  the 
fternum.  Thefe  cartilages  are  alfo  bound  to  each 
other  by  a  tendinous  membrane  that  fpreads  over 
and  alfo  covers  the  intercoftal  mufcles,  with  a 
fafcia,  taking  its  origin  from  different  parts. 

DLXXIX. 
Joints  of  the  Upper  Extremity. 
The  junction  of  the  clavicle  and  fternum,  is 
the  hinge  of  the  upper  extremity,  or  is  the  point 
by  which  it  is  connected  to  the  trunk,  and  on 
which  it  is  moved,  the  round  head  of  the  clavicle 
being  rolled  upon  the  articulating  furface  of  the 
upper  bone  of  the  fternum.  This  articulating 
furface  is  compofed  of  a  i'mall  moving  cartilage 
which  rolls  betwixt  the  head  and  the  fternum, 
being  thin  and  mucous.    The  whole  is  then  in- 
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dofed  in  a  ftrong  capfule  formed  of  a  bag  and 
outer  order  of  fibres,  which  radiate  on  the  fur* 
face  of  the  fternum,  or  crofs  and  inset,  fo  that  by 
their  union  from  the  oppofite  fules,  a  cord  is 
made  acrofs,  named  the  interclavicular  ligament. 
Thus  is  the  clavicle  and  fternum  joined,  while  a. 
broad  ligament  ties  it  to  the  firft  rib.  To  the 
fcapula  it  is  connected  by  touching  the  edges  of 
the  acromion  procefs,  with  a  narrow  flat  articu- 
lating furface,  tipt  with  cartilage,  and  the  joint  is 
then  fecured  by  a  thin  delicate  capfular  ligament 
ftrengthened  farther  by  different  ligamentous  bands 
palling  over  betwixt  the  clavicle  and  the  acromion 
procefs.  As  it  partes  over  the  point  of  the 
coracoid  procefs,  a  ligament  of  great  ftrength 
ties  it  down,  being  inferted  into  the  inner  edge 
•f  the  clavicle.  Other  ligaments  alfo  pals  from 
one  procefs  of  the  fcapula  to  another  peculiar  to 
that  bone. 

DLXXX. 

Shoulder  Joint. 
The  fhculder  pofletfes  a  loofe  moveable  joint,' 
formed  by  the  large  round  head  of  the  humerus 
Teceived  into  the  cavity  of  the  fcapula.  This 
oval  cavity  is  fmail  and  (hallow,  and  to  lengthen 
it  it  pofl'v  ffes  a  cartilaginous  border,  but  ftill  of  a 
fee  infufficient  for  lodging  the  head  of  the  bone, 
which  is  rather  laid  upc*i  it  than  funk  within  it. 
It  has  alfo  a  loofe  wide  capfule  arifing  from  the 
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edges  of  the  glenoid  cavity,  and  inferted  round 
tlie  neck  of  the  bone.  A  large  fecrction  takes 
place  in  the  joint,  partly  of  mucus,  and  partly 
of  a  ferou?  fluid,  from  the  termination  of  fmall 
arteries.  From  this  flruQure  the  moulder  joint 
is  loofe  and  free,  but  proportionally  weak.  Still, 
however,  it  is  guarded  by  large  projecting  pro- 
ceflcs by  the  acromion  above,  and  by  the  coracoid 
procefs  within  ;  between  which,  a  ligament  ex- 
tends, fecuring  its  defence  above  and  on  its  inner 
fide.  Befides  this,  it  is  powerfully  fccured  by 
the  infertion  of  the  four  mufcles  which  arife  from 
the  fcapula,  clofc  round  the  head  of  the  bone. 
By  their  adheflon  to  the  capfular  ligament,  they 
render  its  motions  free,  llrengthcn  it,  and  pre- 
ferve  it  in  its  place;  and  the  joint  being  fur- 
rounded  with  numbers  of  mucous  bags  or  burf.r, 
which  open  into  it,  every  means  of  obviating  any 
hurtful  confluences  from  friclion  are  guarded 
again  ft. 

DLXXXT. 

The  elbow  joint  is  more  complex  than  the 
former  one,  rmd  is  compofed  of  three  bones,  the 
humerus,  radius,  and  ulna,  which  form  one  joint, 
inclofed  in  a  capfule,  arifing  from  the  humerus 
and  all  round  the  proceflcs  which  receive  the 
olecranon  ami  coronoid  proceflcs  of  the  ulna.  It 
is  inferted  into  the  tip  of  the  olecranon  round 
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the  cavity,  receiving  the  lower  end  of  the  hu- 
merus, and  round  the  edge  of  the  coronary  pro- 
cefs,  being  connected  likewife  to  the  neck  of  the 
radius.  A  fupply  of  mucus  and  fat  is  added  to 
lubricate  the  joint,  and  it  is  fecured  by  ligaments 
on  the  outfide  of  the  capfule,  ftrengthening  its 
different  points. 

DLXXXII. 

Thus  the  elbow  joint  is  compofed  of  a  capfule 
inclofing  all  the  bones,  of  ligaments  in  various 
directions  to  keep  it  firm  and  regulate  its  motions, 
and  of  cellular  fubftance,  mufclcs,  and  tendons. 
Its  {Irongeft  parts  are  its  fides,  for  it  is  equally 
weak  both  behind  a.nd  before. 

DLXXXIIL 
Wrijl  Joint. 

The  wrift  is  a  joint  of  more,  extenfive  motion 
than  the  former,  and  it  unites  the  ftrength  of  the 
hinge  with  the  rolling  motion  of  the  ball  and 
locket.  From  this  circumftance,  it  is  to  be  con- 
iidercd  in  two  point3  of  view. 

DLXXXIV. 

Thus  the  articulation  formed  by  the  fcapttoid 
and  lunated  bones,  compofes  an  oval  ball  received 
by  the  great  fcaphoid  cavity  of  the  radius,  and 
over  it  a  general  bag  or  capfule  is  thrown.  This 
capfule  arifes  from  the  ends  of  the  radius  and 
ulna,  from  the  ftyloid  point  of  the  one  to  the 
fame  pornt  of  the  other,  an<i  is  implanted  neif 
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•the  lower  rank  of  the  carpal  bones?  In  this  way 
it  proves  on  one  fide  an  additional  ligament  to 
the  carpus ;  and,  on  the  other  fide,  as  the  tendons 
of  the  fingers  run  over  k,  it  forms  a  lubricating 
furface  for  their  (heath.  Befides  this,  particular 
ligaments  alio  arife  from  the  different  procefle« 
cf  the  radius  and  ulna;  and  one  internal  ligament 
is  noticed  of  a  foft  pulpy  nature,  which  ferves  at 
the  fame  time  as  a  conductor  for  the  lacunae, 
which  feparate  the  mucus. 

DLXXXV. 

The  articulation  of  the  radius  with  the  ulna, 
enables  the  hand  to  perform  all  its  turning  mo- 
tions. The  lateral  cavity  of  the  radius  receives 
the  head  of  the  ulna,  and  they  are  inclofed  in  a 
peculiar  loofe  capfule,  fo  that  one  joint  is  within 
another,  divided  by  a  moveable  cartilage. 

The  carpal  bones  difplay  fo  clofe  a  connection, 
as  hardly  to  form  a  joint ;  and  each  bone  has 
four  fmooth  furfaces  uniting  it  to  the  adjoining 
bones.  The  great  ball  of  the  wrift  is  compofed 
of  the  firft  two  bones;  a  ball  and  focket  unites 
this  row  to  the  firft,  and  a  diftiutt  and  general 
capfule  is  the  means  of  this;  befides  which,  each 
{ingle  bone  is  tied  to  the  next  adjoining  one  by  a 
regular  capfular  ligament  within,  and  by  flat 
crofs  ligaments  without ;  which,  from  their  vari- 
ous convolutions,  exhibit  a  radiated  form. 
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flie  metacarpal  bones  are  joined  in  the  fame 
manner  to  the  carpal  by  joints,  forming  as  it 
were  one,  and  over  which  a  common  capfule  is 
expanded  ;  befides  this,  each  bone  has  its  peculiar 
ligaments,  proceeding  radiated  from  the  carpal 
bones,  and  fpreading  out  upoi-  the  metacarpal, 
fo  that  the  carpus  and  metacarpus  are  fecurely 
connected ;   and  where,   again,   the  metacarpal 
bones  are  implanted  into  the  fingers,  they  are 
alfo  bound  by  flit  ligaments,  uniting  them  to 
each  other,  and  which  allow  fuch  a  bending  as  is 
neceflary  to  form  the  hollow  of  the  hand. 
DLXXXVI. 
Joints  of  the  Fingers. 

The  joints  of  the  finders  form  fomething  of  %} 
ball  and  focket,  and  are  only  reft  ridded  in  t!-eir 
motions  by  their  ligaments,  which  make  them  a 
m hinge  joint;  for  each  joint  is  firft  inclofed  in  a 
capfule,  and  then  fecured  by  lateral  ligaments  on 
its  fides,  to  which  its  ftrength  is  owing.  Thefe 
ligaments,  again,  are  farther  ftrengthened  by  the 
facia?  of  the  interofiei  mufcles,  which  expand 
over  the  back  of  the  fingers.  A  part  of  the  joint, 
alfo,  at  the  wrift,  is  ths  fmooth  (heath  in  which 
the  tendons  of  the  fingers  mcve.  The  outer  fide 
of  the  capfule  of  the  wrift  compofes  it  in  part, 
and  the  ligament  proceeding  from  the  four  corner 
points  of  the  carpal  bones.  This  fheath  is  lined 
w  ith  a  delicate  mucous  membrane,  refembling  in 
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its  dif&arge  a  burfa  mucofa.  This  membrane, 
alfo,  being  divided  into  partitions  between  each 
flexor  tendon,  potTeiTcs  a  feparate  burfa  mucofa 
to  e:ich  ;  and,  by  this  means,  the  hurtful  con- 
fequences  of  fricTion  in  thefe  parts  is  particularly 
guarded  againft.  The  fheaths  of  the  tendons,  in 
their  courfe  to  the  fingers,  all  form  burfte  ;  and 
thus  they  form  both  the  office  of  a  ligament  by 
binding  down  the  parts,  and  alfo  of  burfae  from 
the  lubricity  of  their  internal  furfacc.  Thefe 
{heaths  vary  in  their  thicknefs  in  certain  points, 
but  flill  they  form  one  common  canal,  termed 
the  annular  ligaments  of  the  fingers,  and  in  their 
offices  they  refemble  the  offices  of  the  burfie,  none 
of  which  exift  in  the  fingers. 

DLXXXVII. 
Joints  of  the  Lower  Extremities. 
Thigh  Joint, 
The  focket,  or  acetabulum  of  the  thigh  bone, 
is  lined  with  a  thick  fmooth  cartilage,  and  the 
head  of  the  bone  is  alfo  covered  with  the  fame, 
and  thefe  cartilages  fill  part  of  its  cavity,  and 
fmooth  the  junction  of  the  different  pieces  of 
which  it  is  compofed.    The  Cocker,  be  fides  its 
cavity,  is  deepened  by  the  cartilage  which  tips  its 
edge,  and  which  alfo  rifes  upwards.  At  the  fide  to- 
wards the  thyroid  hole,  the  bony  cavity  of  the  focket 
is  imperfect,  and  the  deficient  fpace  is  filled  up  by 
a  firong  ligament  going  acrofs  the  opening  from 
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one  point  to  the  other.    Of  all  the  cnpfules,  that 
of  the  hip  joint  is  the  thickeft  and  ftrongeft, 
and  it  embraces  extenfively  every  part,  as  well 
lhe  neck  as  the  head  of  the  bone.    Befides  this 
general  capi'ule,  there  are  alfo  two  internal  liga- 
ments.   The  firll  arifcs  from  the  centre  of  the 
focket,  and  is  fixed  into  the  centre  of  the  ball 
of  the  thigh  bone,  being  fomewhat  flat  and  tri- 
angular.    It  is  broad  when  it  arlfes  from  the 
bottom  of  the  focket,  is  about  I  !  inch  in  leoctK* 
narrow  as  it  proceeds  outwards  towards  the  he. id 
of  the  bone,  and  round  where  it  is  inferted  into 
the  dimpled  head  of  the  thigh  bone.    Round  the 
roots  of  this  ligament,   in  the  bottom  of  the 
focket,  there  is  left  a  deep  hollow  filled  with  the 
fynovial  gland,  or  rather  a  ragged  rr.afs,  from  the 
ducts  of  which  mucus  is  prefled,  and  by  this  ftruc- 
ture  there  is  lefs  dunger  of  injury  from  pretTure 
than  if  it  had  been  an  aclual  gl  ind.    A  quantity 
■  of  fat  accompanies  this  (tructure,    and  a  foft 
mucous  membrane  by  which  the  ragged  mafs 
is  tied  and  preferved  in  its  place,  fo  as  to  move 
with  the  motions  of  the  joint. 

This  ragged  mafs  has  two  or  three  fmall  bridles 
in  different  directions,  named  its  mucous  liga- 
ments, and  which  are  properly  an  inflection  of 
the  internal  lamella  of  the  capfule  lining  the 
focket,  and  reflected  over  every  part  of  the  joint. 
Befides  this  ragged  mafs  defcribed,  others  of  the 
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fame  nature  lie  at  the  lower  part  of  the  joint  or 
round  the  neck  of  the  thigh  bone,  and  fcrve  by 
their  excretion  ro  lubricate  and  moiflen  the  joint. 

To  ftrengthen  the  capfuleof  this  joint,  although 
the  thickeft  in  the  body,  m.my  additions  are  made 
to  it.  It  receives  a  ligamentous  flip  from  the 
lower  fpinous  procefs  of  the  ilium,  fpreading 
out  upon  it,  and  ftrengthening  its'  fore  part.  The 
fmallefr.  of  the  glutaei  mufcles  ftrengthens  it  be- 
hind. The  pfoas  magnus  and  iliacus  interims 
advance  along  its  inner  fide,  and  the  tendon  of 
the  rectus  lies  upon  its  outer  fide.  Thus  it 
poffefies  many  additional  fecurities,  though  the 
ltrength  of  its  own  capfule  is  chiefly  relied  on. 

DLXXXVIII.  i 
Knee  Joint. 

This  is  a  joint  the  weakell  of  itfelf,  or  in  Its 
own  ftru£ture  as  a  joint,  in  the  body,  but  it  owes 
its  ftrength  to  the  number  and  difpofition  of  the 
ligaments  by  which  its  bones  are  joined,  which 
render  it  the  Ilrongeft  and  mofl  ferviceable  of  the 
whole,  while,  the  complication  of  firuQure  which 
gives  it  ftrength,  occafions  it  in  the  fame  degree 
to  be  more  liable  than  any  of  the  others  to  difcafc, 

DLXXXIX. 
The  bones  of  this  joint  are  the  tibia,  thigh 
bone,  and  patella,  which  are  thus  united  : 

i.  A  thin  capfule  proceeds  from  the  fore  part 
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of  the  thigh  bone   all    round  the  articulating 
furfaces,  and  paflls  by  the  fides  of  the  condyles, 
being  inferted  into  all  the  edge  of  the  rotula, 
and  keeping  it  without  the  cavity  of  the  joint. 
Below,  it  is  fixed  into  all  the  circles  of  the  head 
of  the  tibia,  and  thus  it  embraces  all  the  bones. 
From  the  furrounding  parts  it  receives  next  con- 
fiderable  thicknefs.    Behind,  being  covered  by  the 
heads  of  the  gaftrocnemii,  by  the  biceps,  and 
other  mufcles  of  the  hamftrings  at  the  fides  > 
while,  by  the  feveral  fafcia  of  the  thigh,  it  is 
flrengthened  before,  and  receives  alfo  the  addi- 
tional expanfion  of  feveral  mufcles,  which  go  out 
over  the  patella.     In  addition  to  this,  on  the 
back  part,  it  pofiefies  alfo  a  ligament  arifing  from 
the  outer  condyle,  and  palling  obliquely  acrofs, 
which  adheres  to  it,  and  fecures  the  knee  behind, 
ferving  as  a  check  to  it,  in  order  to  prevent  its 
yielding  too  far:  though  this  ligament  is  fome- 
times  wanting. 

2.  Strong  lateral  ligaments  conned  the  pieces 
of  this  joint.  The  ifl  of  thefe,  broad  and  flat, 
comes  down  from  the  internal  condyle  of  the 
thigh  bone  upon  the  inner  fide  of  the  joint,  and 
is  fixed  into  the  inner  feat  of  the  tibia,  being 
named  the  internal  lateral  ligament.  The  2d 
ligament,  round  and  ftronger  than  the  former, 
defcends  for  the  length  of  two  or  three  inches 
from  the  tip  of  the  outer  condyle  on  the  outfide 
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of  the  knee  to  the  bump  of  the  fibula,  which  it 
embraces;  and  the  3^  arifes,  like  the  firft,  from 
the  internal  condyle  of  the  thigh  bone,  appearing 
merely  in  a  fcattered  form,  as  ftrengthening  the 
capfule,  and  being  inferted  into  the  knob  of  the- 
fibula. 

3.  The  internal  ligaments  alfo  fecure  the  union 
of  the  knee  bones.  Thefe  are  termed  the  crucial 
ligaments,  and  are  feated  within  the  cavity  of  the; 
joint.  Their  origin  is  betwixt  the  condyles  of 
the  thigh  bone;  and  they  are  inferted  into  the 
back  part  of  the  middle  rifing  of  the  t'.bia,  lying 
flat  upon  the  back  of  the  capfule,  and  croiling  each 
other,  fo  as  to  receive  the  diftinclion  of  anterior 
Jmd  pofterior  crucial  ligaments.  Their  effect  is 
very  particular.  "When  the  knee  is  bender],  the 
pofterior  ligament  is  extended;  when  the  leg  is 
ftretched  out,  the  anterior  ligament  is  extended  ; 
fo  that  they  are  both  checks  upon  the  motions 
of  the  joint,  the  anterior  one  preventing  the  leg 
going  too  far  forwards^  and  the  pofterior  one 
preventing  its  being  too  much  bent  back  upon  the 
th:gh. 

4.  The  two  femilunar  cartilages  are  the  next- 
part  in  inveftigatin^  the  ftru&ure  of  the  knee,  fb 
named  from  their  form,  and  lying  on  the  top  of 
the  tibia,  fo  as  to  fill  up  the  hollow  of  the  bone. 
In  their  form,  they  are  thick  towards  their  convex* 
and  thin  towards  their  concave  edge?,  ending  by. 
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two  acute  long  hornsj  named  their  cornua,  which 
are  tied  to  the  ridge  in  the  middle  of  the  articula- 
tion of  the  tibia  ;  and,  being  turned  towards  each 
other,  they  touch  in  thtir  points. 

In  tli is  joint  there  are  alfo  fatty  mafles  which 
inclofe  the  fimbriated  ends  of  mucous  ducTsj 
and  thefe  mafles  are  chiefly  con fpicuous  round  the 
circumference  of  the  patella.  They  appear  alfo 
about  the  crucial  ligaments,  and  in  all  the  inter- 
flices  of  the  joints*  protecting  the  mucous  dutts, 
and  adding  to  the  general  fecretion. 

DXC. 

The  inner  furface  of  the  capfule,  on  which 
thefe  mafles  lie,  is  much  larger  than  the  joint  it 
lines,  and  therefore  it  forms  various  folds,  dif- 
tinguiflied  by  particular  names.    At  each  fide  of 
the  patella  there  are  two,  termed  the  ligamcntum 
alare  majus  and  minus,  which  join  in  one  middle 
fold,  running  acrofs  the  centre  of  the  joint,  ar.d 
named,  from  its  keeping  the  fatty  bundles  in  their 
place,  Iigamentum  mucofum.   This  internal  mem- 
brane covers  alfo  the  femilunar  ligaments,  and  at 
their  horns  forms  four  fmall  on-es*  two  for  the 
horns  of  each  cartilage,  named  the  ligaments 
or  adhefions  of  the  lunated  cartilages.  Betides 
which,  there  is  a  fmall  Hip  that   goes  round 
upon  the  fore  part  of  the  tibia,  and  ties  the  fore 
part  of  the  cartilages  to  each  other,  named  the 
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ligamentum  tranfverfale  commune.  The  cartilages 
alfo  adhere  to  their  outer  circle  or  thick  edge, 
and  to  the  furface  of  the  capfule  internally. 

DXCI. 

In  refpe£t  to  a  ftructure  for  lubricating  it,  the 
knee  joint  poiTefles  larger  burfae  mucofoe  than  any 
other.  There  is  one  above  the  patella,  among 
the  extenfor  mufcles,  three  inches  in  length. 
There  is  another  below  the  patella,  and  under 
the  ligament,  fmaller.  They  are  of  the  fame 
fubftance  as  the  capfule,  and  are  united  to  it  by 
cellular  fubftance. 

DXCII. 

Thus  the  knee  joint  is  rendered  ftrong  by  the 
variety  of  fubftance  thrown  over  it  to  connect  its 
parts,  and  by  the  provifions  alfo  made  for  its  eafy 
motion.  It  pofieffes  a  capfule  inclofing  all  its 
bones.  It  pofTtiTes  additions  to  this  capfule,  in 
order  to  give  it  ftrength  and  thicknefs  from  the 
common  fafcia  and  particular  expanfions  of  the 
mufcles.  It  is  fecured  on  its  fides  by  the  lateral, 
and  behind  by  the  pofteTior  ligament.  Internally, 
it  is  fixed  by  the  fame  fubftance.  To  facilitate 
its  motions,  it  is  provided  with  moveable  cartilages 
of  the  moft  perfect  form  and  ufe,  and  to  thefe 
are  added  the  ftru&ure  for  the  fecretion  of  mucus, 
and  the  fatty  mafles  which  keep  it  moiftened  with 
a  conftant  fecretion. 
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DXCIII. 

Fibula. 

The  fibula  does  not  deferve  notice  as  a  joint.  It 
is  merely  a  fupport  to  the  tibia,  but  it  gives  adhefion 
to  mufcles,  and  is  the  main  defence  of  the  ankle 
joint.  It  is  merely  laid  upon  the  tibia,  not  funk 
into  it,  and  united  by  a  flat  cartilaginous  furface. 
It  is  tied  by  a  clofe  capfule,  and  ftrengthened 
by  the  external  lateral  ligament  of  the  knee  and 
the  infertion  of  the  biceps  tendon,  both  being 
implanted  into  its  knob.  A  farther  fecurity  it 
acquires  from  the  great  interoffeous  ligament  pafi- 
ing  from  bone  to  bone. 

DXCIV. 

Ankle  Joint. 

The  ankle  joint  acquires  its  fecurity  from  the 
particular  form  of  its  bones.  The  lower  heads  of 
the  tibia  and  fibula  are  fo  fecured  to  the  foot, 
by  forming  a  cavity  for  the  aftragulus,  that  no- 
thing but  fra&ure  can  difplace  them  j  and  they 
are  alfo  farther  ftrengthened  by  particular  liga- 
ments, one  of  which  palling  from  the  tibia  to  the 
fibula  on  the  fore  part,  is  named  ligamentum 
fuperius  anticum,  being  compofed  of  one  and 
fometimes  two  flat  bands.  Another  broader  liga- 
ment paffes  in  the  fame  way  along  the  back  part, 
and  is  termed  ligamentum  pofticum  fuperius, 
and  a  flip  of  it  is  named  ligamentum  pofticum 
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Inferius.    The  capfule  then  unites  the  different 
bonts,  joining  the  aftragulus  to  the  tibia  and 
fibula.    It  is  thin,  but  ftrengthened  by  a  variety 
of  ligaments  both  behind  and  at  its  (ides.  The 
frrft  is  a  ftrong  triangular  formed  ligament,  de- 
fcends  from  the  acute  point  of  the  inner  ankle, 
expands  radiated  upon  the  capfule,  and  is  fixed 
along  the  fides  of  the  aftragulus.    In  the  outer 
ankle  there  are  three,  ligaments,  one  proceeding 
forwards,  one  backwards,  and  one  directly  down- 
wards.    The  firft  is  named  ligamentum  fibulae 
anterius,  fiom  its  proceeding  from  the  knob  of  the 
fibula  obliquely  downwards  and  forwards,  to  be 
fixed  to  the  fide  of  the  aflragulus.    The  fecond  is 
termed  ligamentum  fibulae  •  perpendiculare,  from 
advancing  flraight  down  from  the  acute  point  of 
the  outer  ankle,  to  be  inferted  into  the  heei  bone. 
The  third  arifcs  from   the  fame  point  as  the 
former,  and  goes  backwards  over  that  part  of  the 
capfule,  being  named  ligamentum  inter  fibular 
et  aftiagulum  potlcrius. 

DXCV. 

To  this  ftruiSlure  of  the  ankle  joint,  little  far- 
ther is  to  £>e  added.  It  is  covered  with  cartilages, 
lined  with  a  mucous  membrane,  and  lubricated 
with  fat  and  mucous  fimbria?.  Tt  is  the  flrongefl 
of  the  jcints,  and  requires  mere  violence,  than. the., 
others  to  injure  it. 


AND  DISSECTION.  cccll 
DXCVI. 

The  bones  of  the  tarfus  are  united  to  each 
Other  by  their  large  heads,  and  alfo  by  diftinc~i» 
joints.  They  are  alfo  crofs  tied  to  each  other  bjj 
ligaments  palling  in  every  direction,  and  veijj 
numerous.  They  are  fo  Gompiicated  as  to-form 
a  fort  of  web  on  either  fide  of  the  foot.  Each 
bone  has  its  "capfular  ligament  for  joining  it  to 
the  next.  Each  joint  alfo  of  each  bone  has  its 
articulating  cartilages.  Over  the  more  important 
bones,  feparate  ligaments  are  alfo  thrown,  fo  as 
to  produce  the  greateft  fecurity  and  ftrength  in 
the  motions  of  this  part. 

DXCVIL 

The  metntarfnl  bones  alfo  have  their  capfular 
ligaments,,  which  unite  them  to  the  tarfal  bones. 
Additional  ligaments  ftrengthen  thefe  capfules, 
and  tio  them  more  flrongly  to  the  tarfas,  and 
avis  ligaments  tie  the  fcveral  ranks. to  each  other 
both  in  the  upper  and  under  part  of  the  foot, 
paiTmg.  from  the  root  of  one  bone  to  the  root 
of  another.  The  fame  ftru£ture  prevails,  here  .as 
prevails  in  the  fingers. 

DXCVI  If.. 

To  fupport  and  fecure  the  whole  arch  of  the 
foot,  as  well  as  thefe  feparate  parts,  one  great 
ligament  remains  to  be  noticed.  It  extends  in 
cue  tr  iangular  flat  plate  from  the  poin^of  the  heel 
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to  the  roots  of  each  toe,  being  named  the  aponeu- 
rofis  plantaris.  It  paffes  from  point  to  point  like 
a  bow  firing.  It  arifes  from  the  heel  on  one 
point,  expands  in  the  fame  proportion  as  the  fole 
of  the  foot,  turns  broad,  and  is  divided  into  three 
narrow  heads,  to  be  inferted  into  the  roots  of 
fo  many  toes. 

DXCIX. 

In  the  ankle  and  foot,  the  burfse  mucofa?  are 
extremely  narrow,  but  have  no  direct  communi- 
cation with  the  joint.  They  accompany  the  long 
tendons  as  they  pafs  behind  the  ankle  or  in  the 
fole  of  the  foot.  They  run  alfo  along  the  flat 
face  of  the  toes. 

DC. 

Such  is  the  different  forms  or  variety  of  the 
human  joints,  which  it  has  been  common  to  ar- 
range into  different  claffes.  Purfuing  this  method, 
we  obferve, 

i.  In  tracing  the  bones,  many  examples  oc- 
cur, particularly  in  the  head,  where  the  number 
of  pieces  is  confiderably  greater  than  the  number 
of  motions  intended  ;  or,  where  the  bones  are 
connected  by  a  number  of  teeth,  which  gives 
an  appearance  compared  to  a  future,  and  this 
obtains  not  only  in  the  cranium  but  in  the  face. 

In  the  jaws  we  perceive  a  connection  of  the 
teeth  made  in  a  very  different  manner  j  they  are 
funk  into  the  jaws,  and  adhere  to  them  as  a  nail 
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adheres  to  a  board ;  fo,  to  ufe  a  general  term,  we 
would  fay  the  bones  are  applied  to  each  other, 
for  we  may  overlook  the  membranes  which  are 
almoft  obliterated,  or  very  thin,  and  ft  ill  the  parts 
from  their  fhape  cohere,  we  might  therefore  call 
this  fynofteofis,  to  keep  up  a  general  analogy. 

2.  With  regard  to  the  number  of  different 
articulations  in  the  trunk  chiefly,  we  have  feen 
that  wherever  a  motion  is  intended  j  but  where 
the  danger  of  Reparation  is  confiderable,*-  or  where 
even  extent  of  motion  is  dangerous,  there  is  in- 
terpofed  a  cartilage,  or  this  with  a  mixture  of 
ligament,  and  this  has  been  named  fynchondrofis  : 
but  with  regard  to  that  kind  of  articulation,  the 
cartilage  is  feldom  found  pure,  even  the  joining 
of  the  ribs  to  the  fternum  has  a  kind  of  articula- 
tion, as  elfewhere. 

A  third  kind  of  articulation  is  the  fyndefmofis, 
from  the  connection  being  by  ligaments,  while 
the  bones  themfelves  have  no  immediate  adhefion, 
but  are  tipped  with  cartilage,  and  tied  together 
with  ligaments.  This  obtains  particularly  in  the 
extremities  of  the  body,  and  it  is  of  three  kinds. 

A.  Where  there  is  a  free  motion  in  all  direc- 
tions; and  this  is  made  by  a  ball  and  focket, 
which  is  moft  remarkable  at  the  joining  of  the  two 
extremities  to  the  trunk  of  the  body  :  but  we  find 
feveral  inftances  of  the  fame  in  the  leffer  joints. 

B,  Next,  in  a  number  of  places,  we  have 
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found  a  motion  in  a  certain  degree  in  all  direc- 
tions, but  very  limited  ;  or,  where  the  furface  of 
the  bones  were  nlmoll  fiat,  and  the  ligaments 
Very  fhort,  particularly  in  the  joining  of  the  tarfal 
and  carpal  bones  with  thofe  of  the  hand.  The 
third  kind  is  the 

C.   Hinge,  which  is  of  three  fpecits. 

a.  The  connexion  of  the  head  to  the  fpine, 
turning  upon  a  centre  pin  ;  and  we  have  no  in- 
ftancc  of  the  fame  kind  in  the  other  parts.  But 
the  mod  common  fpecies  is 

b.  Where  one  or  more  bones  are  included  in 
one  capfular  ligament,  as  the  joining  of  the  hu- 
merus with  the  fore  arm,  and  where  the  Chape  of 
the  bones  and  length  of  the  ligament  regulate  the 
motion  to  two  directions,  the  ligaments  at  the 
fide  preventing  the  lateral  motion,  and  even  the 
bare  bones  not  readily  performing  a  lateral  mo- 
tion.   And  we  mould  reckon  a  third  kind 

c.  Where  two  move  upon  eacli  other  in  dif- 
ferent places,  and  with  two  joints,  yet  we  con- 
fider  them  as  one.  Thus  the  back  part  of  all  our 
vertebras  have  a  pair  of  oblique  procefles,  which 
are  intended  for  one  motion.  In  like  manner 
the  ribs  are  not  only  connected  to  the  vertebrae  by 
a  round  ball,  but  likewife  to  the  tranfverfe  pro- 
eeffes,  and  thus  too  the  radius  is  connected  to  the 
ulna  which  confpire  to  accomplifh  one  general 
motion,  as  in  like  manner  do  the  tibia  and  fibate». 
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Now  every  one  of  the  joints  of  the  body  can  be 
reduced  under  one  or  other  of  thefe  articulations, 
lor  the  lyilarcofis  is  only  to  be  found  in  qua- 
drupeds, and  the  fcapula  and  clavicle  are  con- 
nected in  the  ufual  way  to  the  bones  of  the  body. 

DCI. 
Bursje  Mucosa. 
In  examining  the  joints,  wc  have  taken  notice 
of  a  particular  llructurc,  the  burfx  mucofa.  The 
membrane  of  thd'e  cavities  within  is  very  fmooch, 
and  a  quantity  of  fat  is  found  conftantly  on  the 
outer  fide.    In  feveral  of  the  burfx,  the  fat  is 
even  feen  projecting  into  them,  and  upon  the 
inner  fide  there  is  found  a  flippery  liquor  which 
is  often  collected  in  confiderable  quantity,  as  in 
the  burfa  behind  the  tendo  achillis.    This  liquor 
does  not  coagulate  in  a  burning  heat,  and  very 
much  refembles  the  faliva  ;  but,  it  has  a  quantity 
of  oil  very  intimately  mixt  with  it,  and  the  liquor 
of  the  burfse  may  be  compared  to  the  liquor 
found  within  the   articulations.     There  is  an 
analogy  between  the  capfular  ligaments  and  thefe 
burfx,  and  there  frequently  appears  a  communi- 
cation between  the  large  burfae  at  the  knee,  and 
the  cavity  of  that  joint.    It  is  of  particular  ufe  in 
practice  to  be  acquainted  with  all  the  fheaths 
of  the  tendons  of  both  extremities,  for  within 
every  fheath  there  is  a  fine  burfa  running  a  ver^ 
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confiderable  way ;  and,  where  a  number  of  ten- 
dons enter  at  one  common  place,  as  at  the  wrift, 
we  find  the  tendons  dividing,  and  a  burfa  pro- 
duced under  each,  which  is  frequently  the  feat  of 
difeafe  by  becoming  enlarged  in  fize,  and  filled 
with  a  vifcid  glairy  matter» 

DXCII. 

The  chief  feat  then  of  the  burfe  is  the  ex- 
tremities and  between  tendons  and  bones,  where 
they  play  upon  each  other, "as  at  the  infertion  of 
the  biceps  flexor  cubiti. 

Or,  where  tendons  rub  on  each  other,  as  be- 
tween thofe  of  the  extenfores  carpi  radiaks  and 
cxtenfores  pollicis. 

Or,  between  tendons  and  the  external  parts* 
as  in  the  (heaths  of  the  tendons  of  the  flexors  of 
the  fingers  and  toes,  where  they  furnifh  a  lining 
to  the  (heaths,  without  communicating  with  other 
parts. 

Or,  between  tendons  and  ligaments  of  the 
joints  as  between  the  tendons  of  the  flexors  of 
the  fingers,  and  capfular  ligament  of  the  wrift. 

They  are  found  in  a  few  places,  where  proceffes 
play  upon  ligaments  as  between  the  acromion  and 
capfular  ligament  of  the  humerus. 

Or,  where  bones  play  on  each  other,  as  be- 
tween the  clavicle  and  coracoid  procels  of  the 
fcupula. 
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Some  of  the  burfae  of  contiguous  tendons  com- 
municate with  each  other,  as  between  the  ex- 
tenfor  carpi  radialis,  and  extenfor  fecundi  inter- 
npdii  pollicis. 

Others  communicate,  not  only  in  adults,  but 
often  alfo  in  children,  with  the  cavity  of  the 
joints,  as  behind  the  tendon  of  the  extenfors  of 
the  leg,  though  this  is  more  frequently  the  cafe  in 
advanced  age. 

DXCIII. 

The  .general  ftructure  of  thefe  burfse  is  the 
fame  with  the  inner  capfule  of  the  joint.  They 
ire  formed,  as  we  obferved,  of  a  thin  pellucid 
membrane,  pofTciled  of  little  feeling,  and  joined 
to  the  furrounding  parts  by  cellular  fubflance, 
and  in  many  by  a  covering  of  fat.  They  com- 
monly poflefs  alfo  a  thin  layer  of  cartilage,  or  of 
tough  membrane  between  them  and  the  bone. 
Mafles  of  fat  project  alfo  into  their  cavities, 
having  a  fimbriated  edge,  and  they  are  lubricated 
by  the  fame  gelatinous  fecretion  as  takes  place  in 
the  joints.  Thus,  to  lefTen  friction,  is  the  fole 
intention  of  their  ftructure,  and  only  where  the 
parts  are  expofed  to  this,  in  confequence  of  their 
action,  are  the  burfre  to  be  looked  for. 

DXCIV. 

From  this  general  defcription  of  thefe  burfo, 

and  their  ufe,  their  fituation  in  the  different  parts 

of  the  body  mult  be  apparent  without  entering 
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into  any  fpecial  detail,  which  fome  authors  have 
reckoned  neceffary.  In  all  tumors  of  the  joints, 
their  fituation  with  refpeft  to  the  burfx  mucofac 
requires  particular  attention,  in  order  that  we 
may  be  able  to  afcertain  exactly  their  nature,  and 
form  a  prognofis  from  this  circumllance  of  their 
degree  of  danger. 

DXCV. 

Chemical  Analyfis  of  the  Joints. 

1.  Membrane,  which  is  the  bafis  of  the  cellular  fub- 
ftance  of  ligament,  tendon,  and  cartilage,  is  little  elfe 
than  gelatin.  If  any  of  thefe  fubftances  be  boiled  in 
water,  it  is  nearly  entirely  riiffclved;  and,  when  cool, 
the  folution  is  gelatinous.  Cdlular  fibre,  therefore, 
is  confidered  as  gelatin,  rendered  concrete  by  a  depree 
of  oxydation  ;  and  ligaments,  tendons,  and  cartilages, 
differ  only  in  containing  a  greater  proportion  of  phof- 
phate  of  lime. 

2.  As  well  as  the  folid.',  the  fluids  of  the  joints,  or 
fynovia,  deferves  to  be  analysed.  The  fituation  of  this 
fluid  was  already  noticed  in  the  demonitration  of  thefe 
parts.  This  fecretion  poffefies  a  fatuous  animal  fmel), 
and  a  faltifh  tahV.  It  is  of  a  vifcous  confidence,  and 
of  a  greenifh  white  colour.  It  exifts  in  various  quan- 
tities in  the  different  joints,  but  is  mod  abundant  in  the 
joints  of  the  femur  2nd  knee. 

3-  The  conflituent  principles  of  the  fynovia  are 
water,  lymph,  an  albuminous  principle,  muriate  of  foda, 
carbonate  df  foda,  and  phofphate  of  lime,  but  this  laft 
in  very  fmall  proportion. 
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4.  The  fluid  of  the  burfre  mucofae  or  tendinous 
(heaths,  appears  of  an  oily  mucous  naturc>  and  it  is 
collected  in  cafes  of  difeafe  or  ganglcn  in  great  quan- 
tity, in  the  form  of  ailumen. 

DXCVI. 
Vascular  System. 
Heart. 

In  examining  the  mufcles,  their  red  appearance 
we  find  the  confequence  of  a  coloured  fluid  per- 
vading their  fibres,  and  confined  within  certain 
tubes  or  veflels  diftributed  through  every  part  of 
them.  The  origin  of  thefe  veflels,  when  traced 
farther,  appears  to  be  in  a  large  organ,  the  heart; 
and  this  organ  is  placed  in  the  middle  of  the 
body,  and  is  the  centre  of  the  vafcular  fyftem. 
The  veflels  on  which  this  organ  more  immediately 
acts,  are  the  arteries  and  veins.  By  the  former, 
the  blood  is  diftributed  over  the  body  with  force 
and  puliation  ;  by  the  latter,  it  is  returned  in  a 
•flow  and  languid  dream  back  to  the  organ  from 
which  it  was  difcharged.  The  fituation  of  the 
organ  is  between  thefe  two  fcts  of  veflels  receiving 
the  blood  by  the  veins  into  its  cavity,  and  ex- 
pelling it  again  from  it  with  ftrong  contraction  by 
the  arteries.  Nor  is  this  all,  for,  befides  the 
(Impte  expulfion  of  the  blood  by  its  peculiar  form 
of  organization,  it  diftributes  it  through  the 
lungs,  fo  that  the  fluid  may  be  purified  or  oxy- 
daced  in  that  organ,  and  conveyed  to  the  body  in 
a  fit  ftate  for  performing  its  functions. 
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From  thefe  different  offices,  the  heart  pofieiTes  a 
two  fold  {trudture,  as  formerly  noticed  in  a  gene- 
ral way,  (XV.)  or  a  heart  fitted  for  the  circulation 
of  the  lungs,  and  a  heart  fitted  for  tl>e  circulation 
of  the  body ;  and  the  propriety  of  this  diftribu- 
tion  is  evinced  by  the  difference  of  ftru6lure  in 
this  organ,  between  animals  that  breathe,  and 
animals  that  do  not.  In  the  animals  that  do 
not  breathe,  the  heart  is  fingle,  or  <:onfifts  of 
an  auricle  and  ventricle,  with  an  artery  and  vein. 
In  the  animals  that  breathe,  this  ftrudture  rs 
double.  The  right  fide  is  appropriated  to  regulate 
the  circulation  of  the  lungs  ;  the  left  fide,  to 
perform  the  diftribution  through  the  body. 

DXCV1IL 

"With  this  general  idea  in  view,  we  defcend  to 
the  particular  ftructure  of  the  organ. 

i.  The  firft  part  of  it  to  be  demon ftrated  is  the 
two  venie  cavte,  fo  named  from  their  fize,  the  one 
bringing  the  blood  from  the  upper,  and  the  other 
from  the  lower  parts  of  the  body,  the  former 
named  the  cava  defcendens,  and  the  latter  the 
rava  afcendens.  Previous  to  their  forming  one 
trunk,  they  receive  the  collected  large  veins  of 
different  parts  of  the  body,  the  defcendens  being 
joined  by  the  right  jugular  and  right  axillnry  vein, 
and  by  the  great  branch  containing  both  the  veins 
of  the  left  fide,  the   afcendens  being  in  like 
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manner  joined  by  the  cava  abdominalis  and  hepa- 
tica ;  and  both  the  cavas  unite  together  in  the 
end,  to  form  the  right  finus  of  the  heart. 

2.  This  finus  is  merely  the  dilatation  of  the  two 
veins,  forming  a  refervoir  for  the  conftant  fupply 
of  the  organ.  As  the  veins  approach  this  part, 
their  ftrength  is  increafed  ;  and  as  the  finus  ap- 
proaches the  auricle,  it  becomes  ftronger  alio  in 
the  fame  proportion.  EIn  ftrength,  the  auricle 
and  ventricle  are  pretty  uniform,  and  their  ftrength 
is  increafed  by  the  various  crolungs  of  mufcular 
fibres,  and  by  deep  rifings  and  furrows  u<pon  the 
inner  part. 

3.  The  angle  of  the  two  veins  has  been  termed 
the  tuberculum  loweri,  and  which  being  cufhioned 
up  alfo  on  the  outfide  by  fat,  has  been  noticed 
as  a  remarkable  part  by  molt  anatomifts. 

4.  The  auricle,  fo  termed  from  its  refemblance 
to  a  dog's  ear,  is  an  appendage  to  the  finus,  being 
fmall,  femicircular,  and  notched  ;  and  it  is  the 
extremity  of  the  finus  on  the  one  hand,  while  the 
v  fins  are  on  the  other.  In  the  auricle,  the  muf- 
cular fibres  difplay  ftrong  deep  furrows  that  crofr 
each  other,  and  are  named  the  mufculi  pettinati, 
refembling  in  their  appearance  the  teeth  of  a 
comb,  while  the  texture  of  the  auricle  itfclf  is 
beautiful  and  tranfparent. 

5.  The  valves  of  the  auricle  are  placed  between 
it  and  the  ventricle,  and  they  fcrve  to  regulate  th* 
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movements  of  the  heart.  Thus,  as  the  cavas  pour 
in  the  blood  upon  the  finus  and  auricle,  and  the 
auricle  puflies  it  on  to  the  ventricle,  the  valves 
prevent  its  return  from  the  latter  till  it  is  enabled 
to  aft  and  expel  it.  That  they  are  fitted  to  do 
this  is  evident,  for  the  tendinous  circle  or  hole 
between  the  auricle  and  ventricle  is  covered  with 
a  thin  membrane  hanging  down  into  the  ventricle, 
which  grows  gradually  thinner  and  divides  into 
fringes.  Thefe  fringes  are  tied  to  the  infide  of 
the  ventricle  like  tendinous  cords,  which  they  are 
named,  and  are  attached  to  procefTes  projecting 
from  the  mufcular  part  of  the  heart.  Of  thefe 
attachments,  there  are  three  points  dividing  the 
circle  into  three  acute  pointed  valves,  named 
valvular  tricufpides.  All  thefe  parts  crofs  each 
other;  and,  by  this  croifing  of  their  tendons  the 
valves  fall  down  when  the  blood  paiTes  through 
them,  and  they  rife  when  it  gets  behind  them.  ?  j 
6.  The  ventricle  of  the  right  fide,  like  the 
auricle,  is  larger  than  that  of  the  left,  being,  as 
formerly  explained,  the  heart  of  the  body,  and  it 
is  therefore  more  fubjecr.  to  occafional  turgefcence 
than  the  other.   This  ventricle  is  thick  and  flefhy, 

« 

and  very  irregular  on  its  inner  furface,  in  every 
part  of  which  it  puts  out  llvong  flefhy  columns. 
The  fize  and  courfe  of  thefe  columns  alfo  vary, 
fome  running  length  and  others  crofs  wavs,  fo 
that  its  oppoute  fides  are  connected  together,  and 
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they  form  a  fet  of  flrong  flefliy  mufcles.  In  the 
'nrerftices  of  thefe  columns  are  deep  and  irregular 
grooves,  where  the  blood  coagulating,  forms  po- 
lypi after  death.  Befides  its  difference  of  ftrength, 
and  alfo  larger  cavity,  the  right  ventricle  differs 
from  the  left  in  the  peculiar  partition  or  feptum 
cordis  belonging  to  the  left  one. 

By  the  fituation  of  the  right  ventricle,  it  is 
wrapt  as  it  were  round  the  left  one,  and  the 
latter  forms  the  acute  apex  of  the  heart,  and 
bulges  very  much  into  the  cavity  of  the  right 
one.  In  the  internal  ftrutlure  of  both  ventricles, 
the  furface  appears  rugged  and  irregular  towards 
the  opening  of  the  auricles,  and  fmooth  and  per- 
vious as  it  leads  to  the  arterv. 

J 

7.  The  pulmonary  artery  carries  out  the  blood 
from  the  right  ventricle  near  to  the  opening  where 
the  auricle  receives  it ;  and  the  artery  aflumes 
hese  a  triangular,  irregular  fhape,  arifing  from  its 
valve.  This  valve  confifh  of  three  knobs,  behind 
which,  is  a  dilatation  or  little  bag,  termed  a  finus. 
The  ftrutture,  indeed,  of  all  the  valves  in  the 
mouths  of  the  great  arteries  is  fimilar.  They  are 
three  in  number,  originating  from  the  circle  of  the 
artery  zs  it  rifes  from  the  heart.  In  their  fhape 
they  are  femilunar,  with  their  loofe  edge  hanging 
into  the  artery;  and,  when  they  unite  together, 
they  complete  a  circle,  and  clofe  the  mouth  of  the 
artery,  ib  that  nothing  can  pafs.    By  the  action 
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of  the  ventricle,  the  blood  is  puflied  into  the 
artery ;  and,  by  the  contractile  power  of  the 
latter  it  is  carried  forward  to  the  lungs,  from 
which  it  is  returned  to, 

3.  The  left  auricle  of  the  heart,  which  differs 
fomething  from  the  right,  in  its  fmaller  finus  and 
larger  auricle.  This  finus  is  formed  by  the  pul- 
monic veins,  which  come  in  four  great  trunks 
from  the  lungs,  two  from  the  right  fide,  and  two 
from  the  left-  At  each  fide  of  the  left  auricle* 
two  great  veins  then  enter,  which  give  it  a  fquare 
form,  and  the  whole  left  finus  is  turned  backwards 
towards  the  fpine,  is  more  of  a  cubic  form  than 
the  right  one,  but  refembles  it  in  the  uniformity 
and  fmoothnefs  of  its  outer  and  inner  fuifaces. 

9.  The  valve  of  the  left  auricle,  from  its  fmaller 
fize,  and  particular  form,  is  termed  the  mitral 
valve,  refembling  in  appearance  the  form  of  a 
mitre.  In  every  other  refpe£r,  the  ftru&ure  of 
the  two  auricles  agrees.  The  left  ventricle,  again, 
is  longer  than  the  tight  one,  is  fmaller  in  its 
cavity,  and  ftronger  in  its  flefliy  columns. 

10.  The  femilunar  valves  of  the  aorta  refemble 
thofe  of  the  pulmonary  artery,  and  only  exceed 
in  fuperior  ftrength  ;  and,  being  furni{he<J  with 
{"mail  hard  tubercles  placed  on  the  apex  of  each 
valve,  they  meet  when  it  is  clofed,  and  give  more 
refiftance,  fo  as  to  prevent  the  valve  being  forced. 

11.  The  aorta  arifes  by  a  large  ftrong  opening 
from  its  ventricle,  and  exceeds  in  fize  the  pul- 
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monary  artery,  fwelling  out  fo  as  to  form  three 
divifions  ;  the  curvature  at  the  arch  of  the  aorta 
being  called  it3  great  finus,  and  the  other  three,, 
the  lelTer  finufes  of  the  aorta. 

DXC1X. 

Such  is  the  general  view  of  the  ftru£Uvve  o£ 
that  organ,  fo  neceflary'to  the  fupport  of  life',, 
and  the  next  point  that  remains  is,  by  what  means 
is  its  own  circulation  fupplied,.  fo  as  to  enable  it 
to  give  circulation  to  the  body.    This  takes  place, 
by  means  of  the  two  firft  branches  the  aoru 
gives  off,  which  po/Tefs  a  peculiar  and  beautiful 
ftruclure.     They  arife   immediately  under  the 
valves  of  the  aorta,  are  termed  coronary  arteries.,, 
and  are  two  in  number,  while  their  veins  ter- 
minate by  one  trunk  in  the  right  auricle.  life 
their  progrefs,  one  of  the  coronary  arteries  runs 
in  a  groove  between  the  right  auricle  and  ven- 
tricle, and  gives  circulation  to  the  right  fide  of 
the  heart.  The  other  is  distributed  partly  between 
the  left  auricle  and  ventricle,  and  partly  in  the 
groove  between  the  ventricles  on  the  forepart  of 
the  heart,  fupplying  the  left  fide  of  the  heart,  and, 
forming  communications  with  the  other  artery,. 
From  their  peculiar  origin,  it  has  been  doubted 
whether  their  fupply  of  blood  correfponded  to  the 
general  laws  of  the  circulation,  and  was  received 
from  the  aorta,  or  immediately  from  the  heart » 
hut  the  former  of  thefe  feems  chiefly  eftabliftied, 
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The  coronary  veins  return  the  blood  from  tlx 
corrcfponding  arteries,  and  they  join  chiefly  into 
a  great  trunk,  named  the  great  coronary  vein  ; 
which,  after  making  a  turn  from  the  left  fide  of 
the  heart,  and  running  between  the  left  auricle 
and  ventricle,  terminates  in  the  under  part  of  the 
right  auricle,  covered  by  its  femilunar  valve. 

DC. 

To  finifh  the  defcription  of  the  heart,  there 
remains  the  euftachian  valve,  fituated  at  the 
mouth  of  the  afcending  cava,  where  it  joins  the 
finus.  In  its  form  it  refembles  a  crefcent,  with 
its  convex  edge  fixed  to  the  union  of  the  finus  and 
cava  ;  and  the  concave  edge  turned  obliquely  up- 
wards, reaching  about  half  way  over  the  mouth  of 
the  cava.  In  its  fize  and  appearance,  it  varies 
much  in  different  fubje&s.  This  valve  is  equally 
diftincl  in  the  adult  as  in  the  foetus;  but  in  the 
former  it  is  frequently  found  reticulated,  an  ap- 
pearance feldom  met  with  in  the  latter. 

It  is  confidered  in  the  adult  as  preventing  the 
blood  of  the  auricle  from  palling  into  the  inferior 
cava  ;  and  in  the  fectus,  as  directing  the  blood  of 
the  fuperior  cava  to  the  foramen  ovale  which  lies 
behind  it,  and  the  remains  of  which  alwavs  con- 
tinue confpicuous. 

DCL 

The  heart  then  is  a  hollow  mufcle,  fituated  in 
the  cavity  of  the  thorax,  of  a  conical  figure,  with 
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its  bsfe  placed  backwards  next  the  fpine,  while 
ita  body  and  apex  are  turned  forwards  and  ob- 
liquely over  to  the  left  fide.  In  quadrupeds,  it 
is  placed  in  a  line  with  the  fternum,  and  the  point 
only  touches  the  diaphragm  ;  but  in  man,  the 
point  is  a  little  lower  than  the  bafc,  and  projects- 
between  the  two  lobes  of  the  left  lung,  a  little 
below  the  left  nipple,  where  the  pulfation  may  be 
felt.  Its  fituation,  however,  always  varies  a  little 
from  the  pofition  of  the  body,  and  the  ftate  of 
refpiration.  Nor  have  inilances  been  wanting 
where  the  heart  has  occupied  the  right  fide  of  the 
thorax,  though  they  are  rare  j  and  its  fituation  ha& 
been  even  known  to  be  altered  by  difeafe. 

DCIL 

The  heart  is  covered  by  a  particular  membrane 
or  fac,  named  the  pericardium.  It  is  one  of  the 
ftrongefl  in  the  body,  adapted  to  the  organ  it  con- 
tains. It  confifls  of  two  layers,  the  external  of 
which  is  a  continuation  of  the  mediaftiuum  that 
partes  to  the  lungs  and  lateral  parts  of  the  dia- 
phragm. The  interna!  is  fmooth,  tendinous,  and 
polifhed  on  its  inner  fur  face,  and  alfo  of  greater 
ftrength  than  the  former.  • 

DCIII. 

This  membrane  adheres  to  the  tendinous  par? 
of  the  diaphragm,  and  contains  a  liquor  which 
fervts  to  lubricate  the  heart  and  facilitate  its  rno- 


ccclxviii  DEMONSTRATION 

tions,  undergoing  the  fame  fecretion  and  abforp- 
tion  as  in  other  parts  of  the  body.  In  its  extent, 
this  covering  paffes  alfo  a  confiderable  way  beyond 
the  bafe  of  the  heart,  including  the  large  blood 
veffds  at  their  roots  or  origin  ;  and  thus  it  forms 
angles,  or  cornua,  correfponcting  to  their  curva-. 
ture. 

DCIV. 

The  internal  membrane  of  the  heart,  which  is 
glued  to  its  mufcular  fibres,  when  it  reaches  the 
entrance  to  its  cavity,  is  reflected,  becomes 
thicker,  and  by  its  continuation  forms  the  in- 
ternal layer  of  the  pericardium,  already  noticed. 
The  cellular  fubftance  connected  with  the  out- 
fide  of  the  pericardium,  is  connected  with  the 
yeffels,  runs  along  them  for  fome  way,  and  gives 
to  them  additional  ftrength  and  firmnefs.  The 
ufes  of  the  external  membrane  and  pericardium 
are  apparent  from  their  fituation  and  connections. 
The  pericardium  evidently  ferves  to  fuftain  the 
heart  in  its  place,  to  prevent  it  from  fhifting  too 
much,  from  bearing  by  its  weight  upon  the  vef- 
ie's  that  enter  it,  and  from  difturbing  the  func- 
tions of  the  lungs;  and  hence,  both  pleura  and 
mediaftinum  are  continued  down  over  the  peri- 
cardium, as  we  lhall  afterwards  perceive. 

DCV. 

When  the  pericardium  is  cut  into,  the  inner 
furface  of  it,  as  well  as  the  outer  furface  of 
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die  heart,  is  flippery,  arifmg  from  the  liquor,  we 
already  obferved,  that  the  peiicardium  contains ; 
and  this  liquor  exudes  from  the  extremities  of 
verTcls  fo  very  minute,  that  they  tfcape  obfervation, 
Befides  this,  there  is  conftantly  found  collected  a 
quantity  of  fat  between  the  outer  membrane  of* 
the  heart  and  the  flefh,  and  that  in  perfons  who- 
are  otherwife  greatly  emaciated;  and  this  fat- 
mud  exude  to  mix  with  the  fecreted  liquors,  j u ft 
as  we  fiiall  find  it  do  from  the  omentum  with- 
in the  abdomen  ;  fo,  while  the  connection  of  the, 
heart  to  the  neighbouring  parts  is  prevented,  it 
Aides  and  p';>ys  without  injury  to  itfelf,  or  to  the. 
neighbouring  organs. 

Dcvr 

Oil  proceeding  into  the  heart  itfelf,  and  com* 
paring  its  fubftance  with  the  'other  mufcles,  ita 
fibres  are  more  clofely  connected  than  the  com- 
mon mufcular  fibres  are,  whereby  they  ferytt 
better  to  contain  the  blocd  ;  and,  perhaps,  farther 
they  are  endowed  with  greater  powers  of  motion, 
and  are  more  exquifitely  fenfible  than  thofe  of  the 
other  mufcles.  The  fkfhy  fibres  in  general  pro- 
ceed  from,  or  terminate  above,  the  mouths  of  the 
ventricles;  and  hence  every  part  of  the  heart 
contracts  towards  this,  place.  The  auricles  de- 
fcend  towards  it,  and  the  ventricles  are  drawn 
upwards  towards  it,  while  the  heart  is  admirably 
adapted,  ftraitening  itfelf  in  all  its  dimenfious.  It 
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is  an  error  to  fuppofe  that  the  heart,  when  in 
action,  is  only  made  narrower.  This  fuppofition 
has  arifen  from  obferving,  that  when  the  ventricle 
is  in  n£lion,  the  heart  ftrikes  the  fide  :  but  this 
depends  chiefly  upon  the  particular  kind  of  mo- 
tion of  the  ventricle,  while,  at  the  fame  time,  it 
is  brought  nearer  to  the  fide  by  the  arteries  and 
auricles  filling  at  once  5  for  the  blood  begins  to 
be  flopped  and  accumulated  while  the  ventricle  is 
in  action,  in  confequence  of  which  the  heart 
turns  as  it  were  upon  its  axis,  which  is  placed 
:ibout  the  bafis  of  the  heart. 

DCVII. 

In  reviewing  the  cavities  of  the  heart,  we  are 
naturally  led  to  the  caufes  which  determine  the 
blood  in  a  certain  courfs  through  them,  beginning 
with  the  venre  cavae. 

Thefe  we  have  feen  meet  to  form  the  right 
fin  us-,  which  is  evidently  mufcular,  as  is  likewife 
the  termination  of  the  vena  cava,  which  has  the 
fame  ftruclure  as  the  finus,  contracting  like  it, 
and  that  in  a  very  remarkable  degree.  What  we 
call  auricles,  form  a  common  cavity  with  the  finus  j 
and,  as  a  proof  of  this,  it  is  only  neceffary  to  compare 
the  two  fides,  for,  on  the  right  fide,  the  auricle  is 
larger,  and  the  finus  lefs ;  on  the  left,  again, 
thefe  proportions  are  reverfed.  At  the  entrance 
of  the  inferior  or  afcending  cava,  we  find  a  tur- 
gefcence  of  the  edge  of  the  auricle,  or  valve,  named 
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after  Euftachius,  to  prevent  the  blood  from  falling 
down  into  the  cava  in  our  erect  polture.  Where* 
the  auricle  is  joined  to  the  ventricle,  we  perceive 
the  valvulse  tricufpidcs,  fo  nained  from  its  being 
broader  in  three  places,  and  which  fervts  to  direct 
the  courfe  of  the  blood  into  the  ventricle.  The 
connection  of  the  valve  to  the  fide  of  the  ventricle 
is  made  by  fiethy  pillars,  the  ufe  of  which  is  not,  as 
fome  anatomilts  have  l'uppofed,  to  open  the  valve,, 
but  to  prevent  the  valve,  when  the  heart  is  in 
aclion,  from  being  turned  back  into  the  auricle. 
We  are  not  to  iuppofe  that  thefe  pillars  are  in 
action  at  one  time,  and  all  the  reft  of  the  heart  at 
another,  but  rather  they  are  in  aclion  at  the  fame 
time  with  the  fides  of  the  ventricle-    The  inner 
fide  of  the  ventricle  is  every  where  unequal,  with  a 
number  of  flefhy  pillars,  and  an  attention  to  thefe. 
might  be  fulheient  to  convince  us,  tliat  every  drop 
of  the  blood  is  not  fqueezed  out  at  every  contrac- 
tion of  the  heart,  but  it  is  very  nearly  fo,  inform uah* 
that  in  fmall  animals  it  changes  its  colour.  We 
ca-n  never  imagine  that  every  hollow  or  depreffion 
his  It9  corresponding  riling  to  enter  it,  fo  that, 
fo.nc  fmall  part  of  the  blood  (till  remains- 

DCV1IF. 

From  the  right  ventricle  is  the  only  paiTage  left 
into  the  pulmonary  artery;  and  at  the  mouth  of  the 
artery  are  three  valves,  named  fygmoidal.  They 
are  entirely  membranous,  formed  of  the  irinex 
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membrane  of  the  heart  and  arteries  lengthened 
out.    The  pulmonary  artery  is  divided  into  two 
great  branches,  one  to  each  lobe  of  the  lungs ;  and 
the  blood  is  returned  by  four  great  veins,  which 
terminate  in  the  left  finus.    With  this  finus  a 
fmall  auricle  is  connected,  the  cavity  of  the  whole 
being  nearly  equal  to  that  of  the  right  fide,  but 
hardly  fo  large;  then  there  is  a  fimilar  paflage 
into  the  ventricle,  and  a  pafTage  from  thence  into 
the  aorta.    The  chief  difference  here  is  in  the 
thicknefs  and  ftrength,  for  a  greater  force  is 
neceflary  to  drive  the  blood  through  the  numerous 
branches  of  the  aorta,  than  to  drive  it  through 
the  lungs;  and,  if  we  are  to  judge  of  the  force 
by  the  thicknefs,  it  is  nearly  three  to  one.  The 
valves,  &c.  are  nearly  the  fame  as  in  the  right 
auricle,  and  the  valves  at  the  beginning  of  the 
aorta  are  named  femilunares.    The  blood  is  then 
carried  by  the  aorta  to  all  the  different  parts  of 
the  body,  and  is  returned  again  to  the  heart  by 
the  vena  cava,  as  is  evident  from  examining  the 
heart.    A  valvular  ftru&ure,  it  may  be  obferved, 
is  wanting  in  two  places  where  it  might  be  ex- 
pected, being  at  the  termination  of  the  veins  into 
the  auricle.    Thus  there  are  no  valves  at  the 
termination  of  the  cava  and  pulmonary  veins  to 
prevent  the  blood  from  being  thrown  back.  The 
reafon  of  this  would  appear,  that  there  might  be 
a  danger  from  preventing  a  degree  of  regurgita- 
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lion  in  certain  cafes  from  the  forcing  of  blood 
constantly  forwards  into  the  heart ;  but,  even  in 
the  ordinary  courfe  of  the  blood  a  valve  is  not 
neceflary,  the  current  in  the  veins  being  fufHcient 
to  direct:  the  courfe  of  the  blood ;  and  it  can  only 
appear  difficult  to  account  for  the  want  of  valves 
to  thofe  who  look  upon  the  heart  as  acting  like  a 
fpring,  fo  that  as  much  force  is  ufed  to  fill  the 
ventricle  as  it  employs  in  emptying  itfelf.  But 
the  ventricle  is  altogether  relaxed  fo  foon  as  it  is 
emptied,  fo  that  a  very  gentle  effort  of  the  auricle 
is  fufficient  to  fill  it.  Whereas,  in  confequence 
of  the  fuddennefs  and  violence  with  which  the 
ventricle  contracts,  the  blood  would  have  been 
thrown  every  where,  were  there  not  a  valve  be- 
tween the  auricle  and  ventricle. 

DCIX. 

Chemical  Analyjis  of  the  Heart. 
The  flructure  of  the  heart  differs  from  the  other 
foft  mufcular  parts  in  its  greater  proportion  of  fibrine. 
The  fecretion  of  its  covering,  or  the  pericardium,  con- 
fifls  of  a  gelatino  albuminous  water. 

Anatomical  Preparation  of  the  Heart. 
From  the  importance  of  the  heart,  as  the  principal 
organ  of  the  body,  it  has  been  commonly  felected,  that 
its  flrudure  may  be  well  underftood,  as  a  fit  fubject  for 
preparation,  and  the  organ  has  been  either  dried,  or 
injected,  and  corroded  for  this  purpofe. 

Dry  Preparation, 
I,  To  make  a  dry  preparation,  a  heart  fhould  be 
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cbofen  free  from  fat,  nor  is  it  necefiary  to  prefer ve 
any  length  of  veffcls.    The  cavities  and  internal  fur- 
faces  fhould  be  well  warned  out,  and  the  organ  ma- 
cerated in  water  for  feveral  days,  or  as  long  as  may 
be  without  weakening  the  parts  by  putrefaction  ;  that 
when  finiihed,  it  may  be  as  trariparent  as  poffib'e. 
When  fufficiently  macerated,  the  extremities  of  the 
veffels  are  to  be  tied  up,  but  a  pipe  is  fir  ft  to  be  fixed 
in  the  fuperior  cava,  entering  the  right  auricle  to  IS 
the  right  fide  of  the  heart,  and  another  is  to  be  tied 
to  one  of  the  pulmonary  veins,  entering  the  left  auricfe 
in  order  to  till  the  left  fide.     The  organ  is  then  to  be 
injected  with  melted  tallow,  and  afterwards  fufpended 
in  the  air  tiil  perfectly  dry  j  and  this  ihould  be  con- 
tinued fome  weeks,  even  after  the  cutiide  appears  dry. 
When  the  drying  is  finifhed,  the  extremities  of  the 
veffels  are  then  to  be  cutoff,  and  fuch  openings  made 
into  the  auricles  and  ventricles  as  will  afford  the  beft 
infpecYion  of  the  internal  pars.     It  fhould  then  be 
placed  at  a  proper  diftance  from  the  fire,  and  in  fuch 
pofnions  as  will  be  belt  adapted  for  melting  and  drain- 
ing'out  the  tallow  from  the  cavities  and  veffels,  which 
fhould  be  ftricViy  done,  and  in  doing  it,  avoid  excefs 
of  heat.     When  finifhtd,  the  preparation  fliould  be 
coated  with  white  f'pint  varniih. 

Corrcdai  Preparation, 
2.  For  the  purpofes  of  corrofion,  a  heart,  whether 
fat  or  lean,  may  be  equally  chofen.  When  taken  out 
cf  the  body,  it  is  to  be  walhed  very  clean,  taking  care 
that  there  be  no  coagulum  left,  in  which  particular 
precaution  is  required.    The  water  being  thoroughly 
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drained,  a  pipe  is  to  be  fixed  in  the  fuperior  cava  to 
inject:  the  right  fide,  and  another  in  one  of  the  pul- 
monary veins  to  injeft  the  left  fide.  The  mouths  of 
all  the  other  veilels  are  then  to  be  fecured  by  a 
ligature,  and  the  two  fides  of  the  heart  injected  with 
different  coloured  injections.  When  cold,  the  pipes 
are  to  be  removed,  and  the  part  put  into  the  corroding 
liquor,  which  fhould  confiit  of  three  parts  of  muriatic 
acid  to  one  of  water,  and  remain  there  for  three  or 
four  weeks,  or  fuch  longer  time,  till  the  foft  parts  are 
defiioyed.  The  preparation  ii  then  to  be  waihed, 
iind  an  exact  moJel  of  the  internal  parts  of  the  heart, 
and  the  large  blood  veft'cls  will  be  thus  procured.  To 
preserve  ic,  it  fliould  be  varnifhed,  and  placed  under  a 
cover  to  preferve  it  from  injury. 

DCX. 

Before  proceeding  to  any  detail  of  the  vafcular 
fyltem,  it  will  be  proper,  after  the  heart,  to  take 
a  general  view  of  the  principal  organs  concerned 
in  the  circulation.  On  this  plan  we  are  firft  led 
to  the  examination  of  the  lungs. 

Dcxr. 

Lunrs. 

The  lungs,  we  find,  are  two  foft  fpongy  bodies, 
filling  the  greater  part  of  the  cavity  of  the  bread, 
bounded  by  the  two  bags  of  the  pkura,  and  every 
where  in  contact  with  the  adjacent  parts,  fo  as  to 
admit  no  intervening  air,  or  other  fluid,  between 
them  and  the  thorax. 
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DCXIT. 

In  their  fhape  they  exactly  correfpond  to  the 
infide  of  the  thorax  or  cavity  they  fill.  Thus  they 
are  rounded  towards  the  ribs,  hollow  towards 
the  diaphragm,  and  irregularly  flattened  and  de- 
prefled  towards  the  heart. . 

DCXIII. 

The  colour  of  this  organ  varies  fomewhat  at 
different  periods  of  life.  In  children,  the  lungs 
exhibit  a  reddifh  or  pink  colour.  In  adults,  they 
poflcfs  a  light  blue  or  greyifli  appearance  j  and, 
in  old  age,  they  become  more  of  a  purple  and 
livid  hue,  with  the  occafional  traces  of  black  fpots 
in  different  parts  of  their  fubflance. 

DCXIV. 

The  connections  of  the  lungs  to  the  adjacent 
parts  are  not  numerous.  Above,  they  are  joined 
to  the  neck  by  the  trachea  (CCXCIX.) ;  by  the 
two  layers  of  the  mediaftinum  to  the  fpine  j  and 
to  the  heart  by  the  pulmonary  vefTds.  In  other 
parts  they  are  entirely  free,  and  become  only 
connected  in  confequence  of  difeafe. 

'  '  I  '(  DXCV. 
From  their  fituation  and  divifion,  the  lungs  are 
feparated  into  two  parts-,  and  this  fcparation  is 
made  between  them  by  the  heart,  and  the  farther 
intervention  of  the  mediaftinum.  They  are  diftin- 
giaifhed  therefore  into  their  right  and  left  portions. 
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DCXVI. 

Each  of  thefe  portions  is  farther  fubdivided  into 
what  are  termed  lobes  j  and  by  this  divifion  their 
motions  are  facilitated,  and  the  dilatations  of  the 
different  parts  rendered  more  fimple  and  eafy; 
(three  of  which  belong  to  the  right  portion  of  the 
lungs,  and  only  two  to  the  left).  For  thefe  two- 
laft  purpofes,  ^alfo,  we  find  a  ftill  farther  fub- 
divifion  prevail  ;  for  the  lobes  confift  of  frnaller 
parts  of  different  fizes,  and  of  an  irregular  angular 
fhape ;  and  thefe  frnaller  parts  receive  again  the 
appellation  of  lobules. 

DCXVII. 

The  lobules,  as  they  diminifli  in  fize,  dege- 
nerate at  laft  into  fmall  veficles,  or  cells ;  and 
thefe  veficles  conftitute  a  large  part  of  the  fub- 
ftarice  of  the  lungs,  and  on  which  their  peculiar 
function  depends. 

DCXVIII. 

The  firuclure  of  the  cells  is  membranous.  In 
their  figure  they  are  irregular.  They  are  com- 
preffed  and  clofdy  connected ;  and  they  poffefs  a. 
free  communication  and  intercourfe  with  each. 
Other. 

DCXIX. 

The  whole  of  thefe  parts  defcribed  are  con- 
nected by  cellular  membrane,  which  is  interpofed 
between  them,  unites  and  ftrengthens  them,  and: 
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is  the  medium  through  which  their  circulation 
is  diftributed.  It  poffeffes,  however,  no  imme- 
diate communication  with  the  cells,  which  arc  only 
affecled  through  the  trachea,  and  in  no  other 
way;  and  it  is  alfo  totally  dellkute  cf  fat  in  this 
fituation. 

The  coverings  of  the  lungs  confift  of  two  coats, 
the  external  and  internal;  the  firft  is  a  continua- 
tion of  the  pleura,  or  general  covering  of  the 
thorax,  which  is  merely  extended  over  their  outer 
furface.  The  latter,  though  adhering  to  the 
former,  both  covers  their  furface,  and  alfo  in. 
finuates  itfelf  into  every  part  of  their  fubftance. 

DCXX. 

From  tMsview,  then,  the  lungs  are  contiguous 
to  the  pleura,  every  part  of  the  thorax  preffing 
againft  another;  and  thofe  who  have  entertained 
a  contrary  opinion,  have  been  mifled,  by  drawing 
too  clofe  an  analogy  between  animals  of  very  dif- 
ferent kinds,  as  from  birds,  where  the  trachea 
arteria  perforates  the  lungs,  and  communicates 
with  cavities  beyond  them.  But  the  lungs  are 
adapted  to  follow  the  motions  of  the  thorr.x,  and 
every  circumflance  fliews  the  continuity  of  parts; 
even  when  the  lungs  are  in  a  collapfed  ftate,  they 
exactly  reprefent  the  containing  parts,  and  wc 
often  find  a  partial,  and  fometimes  a  total  adhe- 
fion  of  the  lungs  to  the  pleura.  Upon  opening 
the  thorax,  we  fee  no  paflages  by  which  air  can 
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get  into  it;  we  find  the  lungs  touching  the  pleura; 
and,  ii  we  open  the  pleura  under  water,  no  bubbles 
of  air  rife  through  the  water.  So  that  the  lungs 
fill  the  cheft,  and  we  can  very  well  underftand 
the  renfon  of  this.  We  need  only  attend  to  the 
effect  of  the  air  on  a  weather-glafs,  where  the 
weight  of  it  is  fullicienc  to  fuftain  the  weight  of 
about  30  perpendicular  inches  of  quicklilver,  and 
it  is  able  to  keep  up  water  to  the  height  of  30  feet 
and  more;  it  is  furely  fufficient  therefore  to  ex- 
pand the  lungs,  and  keep  them  contiguous  to  the 
pleura.  If.  this  then  is  underftood,  it  only  re- 
mains, in  order  to  explain  refpiration,  that  we 
underftood  the  ftructure  of  the  thorax,  and  the 
manner  in  which  its  parts  may  be  enlarged  and 
contracted,  and  we  may  view  the  lungs  merely  ?,s 
bladders,  and  confider  them  as  paflive,  as  they 
certainly  are  with  refpect  to  their  dilatation  ;  and 
it  is  ridiculous  for  furgeons  to  talk  of  the  lungs 
expanding  themfelves  fo  as  to  throw  out  matter 
that  is  collected  within  them.  With  regard  to 
their  contraction,  they  have  a  certain  degree  of 
elafticity,  as  fome  of  the  mufcuiar  fibres  of  the 
trachea  extend  to  their  remote  ft  cells  ;  but  the 
effect  of  thefe  muft  be  inconGderable ;  fo  that, 
while  the  dilatation  depends  upon  the  containing 
parts,  the  contraction  depends  almoft  upon  the 
very  fame  thing. 
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DCXXI. 

In  explaining  then  refpiration,  we  obferve  that 
any  folid  body  may  be  enlarged  in  three  ways,  in 
length,  breadth,  and  depth,   fo  we  dilate  the 
thorax  in  all  thefe  ways.    The  diaphragm  is  ex- 
cellently fitted  for  lengthening  out  the  cavities  of 
the  thorax,  for  we  have  feen  it  pre  fled  up  into 
the  thorax  like  the  croWn  of  one's  hat ;  and,, 
when  in  action,  its  fibres  become  ftraight,  and 
the  cavities  of  the  thorax  are  elongated,  and  the 
abdominal  mufcles  are  put  upon  the  ftretch,  or 
are  puflied  outwards.    Next,  we  may  obferve  that, 
our  ribs  are  fitted  for  making  the  thorax  broader,, 
for  increafing  the  diftance  between  the  two  fides,, 
and,  at  the  fame  time,  for  rendering  it  deeper, 
or  for  increafing  its  diftance  between  the  fternum 
and  fpine.    Thus,,  if  you  bring  the  ribs  to  be 
more  perpendicular,  the  fternum  is  puflied  away 
from  the  fpine,  for  the  upper  ribs  being  more 
fixed,  whilft  the  under  ones  are  moved  upwards 
towards  them,  they  are  turned  outwards ;  and, 
as  the  ends  of  the  ribs  have  thrown  in  betwixt 
them  a  cartilage,  which  is  crooked,  this  is  thruft 
out,  fo  that  the  diftance  between  the  fides  is 
increafed.    The  power  by  which  this  motion  is 
performed,  is  beyond  all  doubt,  the  contraction 
of  both  the  rows  of  the  intercoftal  mufcles  ;  at 
the  fame  in  ft  ant,  when  thefe  contract:,  the  mod 
moveable  part  moves  towards  the  one  that  is  thft 
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more  fixed.  The  only  difficulty  here,  and  which 
has  puzzled  many  anatomifts,  is  to  account  for 
the  obliquity  of  the  intercoftal  mufcles. 

DCXXII. 

This  has  been  already  explained,  and  from  this 
obliquity  we  have  proved  that  great  powers  of 
action  are  acquired  by  them,  and  thefe  powers 
are  alfo  increafed  by  their  being  wanting  near  to 
the  fternum  and  fpine.  (CCCCLXVIII,  &c.) 

DCXXIII. 

Suppofmg,  then,  we  have  made  a  full  infpira- 
tion,  and  after  a  little  we  feel  an  uneafinefs, 
and  mean  to  expire,  the  parts  are  replaced  in 
this  manner.     The  diaphragm  is  replaced  by 
its  ehfticity  in  fome  meafure,  becaufe  in  its  ac- 
tion it  pulls  down  the  ehftic  membranes  within 
the  thorax,  ftretching  the  mediaftinum  to  a  cer- 
tain degree.     The  elaftic  air  contained  within 
the  ftomach  and  inteftines,  and  which  does  not 
readily  efcape,  will  alfo  have  fome  effect ;  but 
the  diaphragm  is  chiefly  replaced  by  the  contrac- 
tion of  the  abdominal  mufcles.    For,  as  foon  as 
we  ceafe  from  acting  with  it,  the  abdominal  muf- 
cles are  folicited  to  aft,  to  prefs  the  bowels  of 
the  abdomen  upwards  againft  the  diaphragm,  fo 
as  to  bring  it  to  its  natural  place,  which  is  more 
efpecially  neceflary  in  the  erect  pofture;  when 
we  are  laid  horizontally,  the  elafticity  of  the  parts 
and  weight  of  the  bowels  in  a  manner  do  the 
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bufmefs.  For  replacing  the  ribs,  the  cartilage& 
are  fullicient  for  the  purpofe  even  in  the  dead 
body,  infomuch,  that  we  always  find  the  body 
jn  the  ftate  of  expiration.  But  farther  as  the 
abdominal  mufcles  in  expiration  are  brought 
into  action  in  order  to  replace  the  diaphragm, 
the  external  oblique  being  fixed  to  the  ribs, 
muft  alfo  have  the  effe£t  of  drawing  them 
downwards.  When  the  mufcles  of  the  abdo- 
men  pufh  the  bowels  of  the  abdomen  inwards 
and  upwards,  they  muft  alfo  have  the  effect 
of  drawing  the  ribs  directly  downwards;  and, 
when  we  want  to  perform  the  expiration  with 
greater  force,  we  exert  thefe  mufcles  in  a  ft  ill 
greater  degree.  But,  if  we  want  to  perform  it 
with  violence,  every  mufcle,  though  deftined 
principally  for  the  motion  of  the  trunk  or  ex- 
tremities, may  be  brought  to  influence  the  ribs. 

DCXXIV. 

Now,  after  we  underftand  the  -manner  of  re- 
fpiration  in  life,  we  readily  know  the  ufe  of  the 
divifion  of  the  thorax  by  a  partition,  the  media/-' 
tinum  ;  for  we  perceive  that  a  wound  made  in 
the  thorax  through  the  pleura  muft  be  attended 
with  a  great  degree  of  danger,  as  in  confequencc 
of  the  admifiion  of  the  nir,  a  collapfe  of  the  lungs 
from  the  natural  elafticity  muft  take  place,  and . 
we  could  not  have  it  in  our  power  to  dilate  and 
contract  them  alternately.    Whereas,  in  confe- 
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quencc  of  this  divifion,  we  can  make  a  fliift  to 
Jive,  though  perhaps  a  very  confiderable  opening 
be  made  in  one  fide,  for  the  lungs  will  not  col- 
lapfe  when  one  fide  is  wounded,  as  they  do  in 
a  dead  body  upon  the  opening  of  the  thorax,  for 
then  the  other  fide  is  at  reft,  and  their  natural 
tone  bring  them  to  a  fmall  compafs,  but  the 
oppreffion  from  the  wound  occafions  a  great  ex- 
ertion with  the  other  fide  in  order  to  dilate  the 
thorax;  and  whilft  a  great  deal  of  air  enters 
through  the  wound,  fome  likewife  goes  by  the 
trachea  arteria  to  the  wounded  fide,  fo  that  there 
is  a  very  fmall  dilatation  in  that  fide.  In  this 
cafe  too,  the  expiration  is  performed  with  the  like 
violence,  and  the  glottis  is  in  a  great  meafure 
contracted.  Hence  the  air  is  thrown  from  the 
found  fide  into  the  wounded,  fo  that  there  is  an 
infpiration  of  the  wounded  fide,  while  there  is 
an  expiration  of  the  other,  and  in  that  way  life 
may  be  continued.  Befules,  this  partition  ferves 
for  conducting  the  veflels  for  fupporting  the 
parts,  &c. 

DCXXV. 

Chemical  Ar.alyfis  of  the  FunSlion  of  the  Lungs. 
The  function  of  refpiratipn  is  ore  of  rhe  mod  im- 
portant of  the  animal  body,  and  it  is  only  from  the 
difcoveries  of  chemifixy  tiiat  its  ufes  have  been  fully 
underftood.  It  confab  of  two  a&ions  ;  infpiration,  by 
which  we  draw  air  into  the  lungs,  and  expiration,  by 
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which  we  expel  it  from  them.  The  air  drawn  into 
the  lungs  is  clearly  atmofpheric  air.  In  an  adult,  each 
infpiration  carries  in  about  30  cubic  inches  of  it,  and 
as  in  the  fpace  of  a  minute  we  infpire  1 5  times,  hence 
there  is  required  every  minute  450  inches  of  this  fluid, 
every  hour  there  is  required  27,000  ditto,  and  in  24 
hours  648,000  ditto. 

2.  This  atmofpheric  air  a&s  in  two  ways ;  \Jl,  by  its 
weight  and  elafticity  in  dilating  the  pulmonary  veficles, 
and  thus  allowing  the  regular  progrefs  of  the  circula- 
tion of  the  lungs  ;  and  zdly,  the  purpofe  for  which  it 
is  principally  required,  by  communicating  to  the  blood 
of  the  pulmonary  veins  vital  air,  on  which  the  con- 
tinuance of  life  depends. 

The  ufes  of  vital  air  mixed  with  the  blood  are : 
«.  To  give  the  proper  irritation  to  the  heart  ex- 
citing it  to  a£l. 

b.  To  produce  the  arterious  blood,  or  communicate 
to  it  its  florid  red  colour. 

c.  To  produce  animal  heat,  in  confequence  of  the 
vital  air  being  decompofed  by  the  animal  gas  or  car- 
bonated hydrogene. 

d.  To  difengage  the  carbon  from  the  animal  gas, 
and  allow  it  to  pafs  into  the  venal  blood. 

3.  Correfpondent  to  thefe  principles,  the  air  expired 
from  the  lungs  is  a  different  compofnion  from  that 
received,  and  confifts  of 

a.  Water,  for  poiifhed  giafs,  we  find  moiftened  by  it. 

b.  Carbonic  acid  gas,  or  fixed  air,  as  proved  by  the 
precipitation  of  lime  if  breathed  through  lime  water. 

c.  Azotic  gas,  for  it  fuffocates  animals,  and  ex  tin- 
guithes  the  flame  of  a  candle. 
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4.  Thus,  by  refpiration,  important  changes  are  pro- 
duced. The  venous  blood  abforbs  oxygen,  and  acquires 
in  confequence  a  florid  red  colour  ;  and  the  fame  mull 
happen  alfo  to  the  chyle,  as  none  of  this  fluid  can  be 
difcovered  when  it  paffes  the  lungs,  and  the  whole  is 
uniformly  red.  From  the  chyle,  alfo,  it  would  appear 
farther  that  hydrogen  and  carbon  are  abftracted  in 
coniVquence  of  this  abforption,  in  order  to  allow  it  to 
be  converted  into  fibrine,  or  that  matter  which  is  necef- 
fary  to  the  formation  and  repair  of  the  folid  parts. 

Nor  does  the  ufe  0/  0  ygen  terminate  here,  on  it  is 
dependent  the  temperature  of  the  body ;  and  the 
quantity  of  air  Dreathed  by  the  different  clafies  of 
animals,  determines  the  actual  height  of  their  tem- 
perature. Thus  the  temperature  of  man  is  only  96, 
while  that  of  birds,  who  breathe  more,  is  equal  to  103 
or  104. 

Anatomical  £  reparation  of  the  Lungs. 
The  ramifications  of  the  air  veffels  may  be  exhibited 
in  a  preparation  made  by  maceration.    For  this  pur- 
pofe,  the  lungs  of  a  dead  born  child  fhould  be  procured, 
and  they  fhould  be  firft  macerated  in  water  till  they  be- 
cume  lufiiciently  putrid  to  break  down  the  texture  of  the 
blood  veffels,  cellular  membrane,  &c.  and  which  fhould 
be  waihed  away  »i;h  the  finger  and  thumb,  while  the 
preparation  is  held  under  water,  changing  the  water 
frequently  as  it  becomes  thick  and  turbid  with  the 
pulpy  matter  that  wafhes  oft",  and  that  it  may  be  feen 
when  the  ramifications  of  the  bronchia;  are  fufficiently 
freed  from  all  extraneous  fubftance.  The  preparation  is 
then  to  be  put  into  fpirit  of  wine,  diluted  with  an 
equal  quantity  of  water. 
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DCXXVI. 

To  finifh  the  demon ftration  of  the  thorax,  it 
only  remains  to  examine  its  inverting  membranes, 
the  pleura  and  mediaflinum. 

DCXXVII. 
Pleura. 

The  pleura  is  that  membrane  which  lines  the 
inner  fide  of  the  thorax,  and  covers  moft  of  its 
contents.  It  is  a  part  of  confiderable  ftrength. 
Externally,  its  furface  is  cellular,  and  adheres 
ftrongly  to  the  furrounding  parts.  Internally,  it 
is  fmooth,  and  moiftened  by  a  lymphatic  fecretion 
from  its  veffels. 

DCXXVIII. 
It  is  divided  into  two  facs  or  bags,  correfpond. 
ing  to  the  fhape  of  the  furrounding  cavity  of  the 
thorax,  and  its  various  connections  are  to  the 
periofteum  of  the  ribs,  to  the  intercoflal  and 
flerno-coftal  mufcles,  and  to  the  fternum  and 
dorfal  vertebra;,  while  it  is  expanded  alfo,  as  we 
have  feen,  over  the  pericardium,  the  lungs,  and 
the  lateral  or  flefhy  parts  of  the  diaphragm. 

DCXXIX. 

Behind  the  fternum,  the  two  bags  of  the  pleura 
unite  to  form  a  partition,  termed  the  mediaftinum, 
which  extends  between  the  fternum  and  vertebrae, 
but  is  intercepted  by  the  hea^r^nd  root  of  the 
lungs,  aad  divides  the  th^^fflto  two  diftinft 
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cavities,  which  have  no  communication  with  each 
other. 

DCXXX. 

The  office  of  the  pleura  is  to  fmooth  the  in- 
ternal furface  of  the  thorax,  and  render  the 
motions  of  the  contiguous  parts  eafy  upon  each 
other,  to  form  divifions  of  the  thorax  for  the 
proper  lodging  of  its  organs,  and  to  ftrengthen  it» 
general  fabric. 

Dcxxxr. 

Aledin/linum. 
The  mediaftinum,  or  reflexion  of  the  pleura, 
is  a  double  membrane,  palling  dire&Iy  acrofs  the 
the  brealt,  and  containing  between  its  layers  a 
quantity  of  cellular  fubftance,  forming  the  bond 
of  their  union. 

DCXXXII. 

It  is  divided  into  two  parts,  the  anterior  and 
pofterior  mediaftinum  ;  the  former  of  which  is 
lituated  at  the  fore,  and  the  latter  at  the  back 
part  of  the  thorax;  the  one  being  joined  to  the 
fternum,  and  the  other  to  the  pericardium  and 
vellels  of  the  heart. 

DCXXXIII. 

At  its  forepart,  the  layers  of  the  mediaftinum 
are  clofely  applied  to  each  other,  except  where 
they  are  feparated  at  the  upper  part  of  the  chefi 
by  the  remains  of  the  fcetal  peculiarity  in  the 
itrudure  of  the  heart,  the  thymus  gland. 
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DCXXXIV. 
To  mark  the  fituation  of  the  mediaftinum  with 
precifion,  we  obferve  that  its  upper  part  lies 
exactly  behind  the  middle  of  the  fternum  ;  and 
that,  as  it  defcends,  it  inclines  gradually  towards 
the  left  edge  of  the  bone.  From  this  obliquity, 
it  is  found  that  a  pointed  inftrument  pufhed 
through  the  fternum,  is  generally  found  to  enter 
into  the  right  fide  of  the  thorax.  But  this  defcent 
of  the  mediaftinum  is  by  no  means  regular,  as 
it  is  at  times  entirely  perpendicular,  and  at  other 
times  its  obliquity  is  to  the  right,  inftead  of  the 
left  fide. 

DCXXXV. 

On  its  back  part,  the  mediaftinum  extends  from 
the  bafe  of  the  lungs  and  back  of  the  heart 
to  the  vertebra  of  the  back  •,  and,  between  the 
layers  of  this  divifion  of  the  mediaftinum,  is 
fjtuated  the  under  end  of  the  trachea,  the  sefo- 
phagus,  the  defcending  aorta,  and  feveral  other 
parts. 

DCXXXVI. 
The  general  ules  of  the  mediaftinum  are  to 
form  a  divifion  of  the  cheft,  to  fupport  its  general 
contents,  to  hinder  the  two  lobes  of  the  lungs 
from  prelfing  on  each  other  when  in  a  recumbent 
pofture,  and  to  prevent  the  paffage  of  fluids 
where  they  may  chance  to  be  collected  from  dif- 
eafe,  from  communicating' to  every  part. 
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DCXXXVII. 
Having  thus  examined  the  contents  of  the 
thorax,  we  are  now  prepared  for  tracing  the 
circulation  of  its  organs  ;  and,  in  order  to  do 
this,  we  (hall  begin  with  examining  the  action  of 
the  heart. 

dcxxxviit. 

Action  of  the  Heart. 
In  its  mufcuhr  ftru&ure,  all  the  fibres  of  the 
heart  obferve  an  oblique  direction     and,  in  its 
mod  interior  parts,   they  mix   and  crofs  each 
other,  fo  as.  to  form  a  fort  of  net-work,  rendering 
h  in  texture  the  ftrongeft  mufcle  of  the  body. 
From  this  form  of  its  ftrudure,  which  gives  it 
the  greateft  ftrength,  fo  the  fame  arrangement 
gives  it  alfo  the  greateft  irritability.    It  is  the 
part  firft  confpicuous  in  life,  and  it  is  the  part 
which  retains  longeft  the  living  ftate,  and  this 
life  is  even  greater  on  its  internal  than  external 
furface. 

DCXXXIX. 
The  power  by  which  the  heart  is  moved,  is 
the  ftimulus  and  quantity  of  the  blood,  and  this 
quantity  muft  be  in  fuch  proportion  as  to  give 
sr  due  fullnefs  or  diftenfion  to  its  feveral  parts. 

DCXL. 

In  its  action,  the  he;irt  moves  upon  its  bafis 
as  upon  a.  centre.    Its  point  rifes  and  curves  fo 
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as  to  ftrike  againft  the  ribs;  and  the  dilatation  of 
the  heart  is  fuch,  that  during  it,  it  turns  upon 
its  axis  one  way,  and  by  its  contraction,  this  is 
reverted  the  other  way. 

DCXLI. 

The  fituation  of  the  heart,  in  all  animals,  we 
find  determined  by  that  of  the  lungs,  and  this 
iituation  is  occafionally  altered  in  a  flight  degree 
by  difeafe,  or  is  liable  to  be  fomewhat  difplactd. 
la  its  fituation  it  is  fufpended  by  the  mediaftinum 
and  its  great  veflels,  in  its  motions  it  is  confined, 
fuftained,  and  regulated  by  the  pericardium,  and 
for  its  exertions  it  depends  on  its  own  irritability, 
■and*  the  impulfe  of  its  diflending  fluid,  the  blood. 

DCXLII. 
Mod. 

The  blood  is  a  fluid  cf  a  rich  colour,  varying 
fomewhat  in  its  fhade  of  red  in  different  veffels, 
being  florid  or  vermilion  coloured  in  the  arteries, 
purple  or  dark  red  in  the  veins,  and  almofl  black 
at  the  right  fide  of  the  heart.  In  its  confidence, 
this  fluid  is  thick  and  unctuous  to  the  feel,  and  to 
the  tafte  it  is  flightly  faline  and  ferruginous.  It 
varies,  however,  in  different  parts  of  the  body, 
and  is  alfo  fomewhat  different  in  different  animals. 

DCXL1II. 

This  fluid  is  refolved,  as  we  formerly  noticed, 
into  three  parts,  the  red  globules,  gluten,  and 
ferofity. 

in 
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DCXLIV. 
Red  Globules. 
The  firft  is  a  part  which  has  much  exercifed 
the  attention  of  anatomiils.  The  red  appearance 
is  not  general  in  every  animal ;  but  formal  par- 
ticles, correfponding  to  its  ftrudure,  though  not 
to  its  colour,  are  met  with  in  all  animals,  and 
thefe  of  very  different  fizes  in  different  animals. 
The  form  of  the  globules  is  much  undetermined. 
Thefe  globules,  when  the  blood  ftands,  fall  to 
the  bottom,  and  they  preferve  their  form  only 
when  in  the  blood,  and  are  as  it  were  fupported 
by  the  ferum.  In  water  they  are  totally  diflblved, 
and  the  fluid  acquires  from  this  a  red  tinge. 
Their  proportion  to  the  other  parts  of  the  blood 
is  uncertain,  and  liable  to  variety,  according  to  the 
ftate  of  the  body.  They  are  iucreafed  by  health, 
vigour,  and  exercife,  and  they  are  leffened  by 
weaknefs  and  difeafe.  They  are  always  moft  ap- 
parent in  the  centre  of  the  fyftem,  and  in  fome 
animals  they  are  only  feen  in  the  great  veffels 
round  the  heart.  Though  iron  is  fupp,  fed  the 
caufe  of  this  colour  of  the  red  particles,  the  point 
is  by  no  means  completely  eftablifhed,  when  fuch 
a  very  fmall  portion  only  is  detected,  as  i  grain  to 
400  grains  of  the  fluid. 

DCXLV. 
Gluten. 

The  next  part  of  the  blood,  its  glutei 
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coagulable  lymph,  is  more  important  than  the 
former,  and  is  the  part  of  the  fluid  molt  generally 
difperfed  through  the  fyltem.  It  is  from  this 
part  all  the  folids  of  the  body  are  formed,  and  its 
relation  to  the  body  is  extenfive  and  furprifing. 
It  is  the  bafis  of  every  part  that  poflefles  life. 
It  is  fecreted  by  the  velTels  to  repair  all  the 
wafte  and  accidents  of  the  body,  and  it  is,  on 
the  whole,  that  particular  form  of  matter  defigned 
by  Nature  for  our  chief  nourifhment  and  fupport. 

DCXLVI. 
Serofity. 

The  lad  part  of  the  blood,  or  ferum,  is  pro- 
perly its  water,  blending  with  it  whatever  is  ex- 
traneous, and  proper  to  be  difcharged.  It  is  of 
a  yellowifh  or  greenifh  colour,  of  an  un£luous 
fiippery  feel,  flightly  faline  and  alkaline  to  the 
tafte,  holding  in  folution  a  proportion  of  gluten, 
and  preferving  the  red  globules  in  their  propejr 
form. 

DCXLVII. 

From  this  view,  then,  the  ufes  of  the  three 
diftinfr  parts  of  the  blood  are  plain.  By  its 
ferofity  is  the  mafs  diftributed,  all  extraneous 
matters  removed  from  it,  and  the  feveral  fecretions 
kept  up  and  regularly  carried  onj  for  it  poffefles 
fufficient  dilution  to  pervade  every  part,  confidence 
enough  to  prevent  exudation,  and  faline  impreg- 
nation fufficient  for  preferving  the  form  of  the 
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globules.  By  the  red  globules  is  the  action  of 
the  heart,  round  which  they  are  accumulated, 
•  and  the  circulation  of  the  large  veffels  properly 
promoted  ;  and,  by  the  gluten,  is  an  ample  fupply 
furnifhed  for  repairing  the  wafte  and  decay  of 
every  part  of  the  fyftem.  Thus  the  blood  is 
properly  the  annlyfis  of  all  the  fluids.  On  its 
gluten  depend  all  the  internal  fecretions,  and 
on  its  ferum  all  the  external  excretions  or  dif- 
charges. 

DCXLVIN. 
With  this  conftitution  of  the  blood  in  view, 
we  are  n;xt"  to  examine  the  extent  of  the  changes 
induced  on  it  by  its  oxydation  in  the  lungs. 

DCXLIX. 

The  oxydation  of  the  blood,  already  noticed,  is 
a  procefs  of  the  firft  importance  to  animal  life.- 
For  the  perfection  of  this  procefs  alone  is  the 
lungs  formed,  and  in  order  that  a  conftant  and 
regular  change  for  the  necefBties  of  the  fyftem  may 
proceed.  The  connection,  therefore,  of  refpira- 
tion  witli  the  great  principle  of  life  is  apparent, 
and  dill  more  fo,  when  its  effect  on  the  blood  is 
feparately  examined. 

DCL. 

The  firft  effect  of  atmofpheric  air,  is  its  bright- 
ening the  colour  of  the  blood,  which  none  but  it 
and  vital  air  accomplices,  and  in  a  quantity  of  blood 
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this  only  takes  place  on  thofe  parts  of  its  furface 
which  are  expofed  to  the  air. 

DCLI. 

The  fecond  effect,  along  with  this  increafe  of 
colour,  is  giving  to  the  fluid  an  increafed  ftimulus, 
or  what  we  may  term  the  energy  of  life.  This 
ftimulus  it  gradually  lofes  as  it  proceeds  in  its 
courfe  through  the  fyftem,  and  it  requires  to  be 
renewed  by  its  tranfition  again  for  this  purpofe 
to  the  heart,  and  from  the  latter  to  the  lungs. 
By  means  of  vital  air  alone,  this  ftimulus  can  be 
carried  to  an  exceflive  degree,  and  the  animal 
even  deftroyed  by  excefs  of  excitement. 

DCLII. 

The  third  effect  of  this  procefs  is  the  generation 
of  heat,  in  confequence  of  the  increafed  adtion 
which  the  vellels  receive  from  the  new  ftimulus 
communicated  to  the  blood  by  refpiration.  This 
generation  of  heat,  therefore,  depends  on  the 
diftriburion  of  oxygen  through  the  body  ;  which, 
as  it  enters  into  combination,  gives  out  the  matter 
of  heat ;  and  the  fame  thing  is  alfo  afTifted  by  the 
various  proceftes  of  the  body  which  convert  the 
gafeous  parts  into  fluids,  and  the  fluids  into 
folidsj  for  by  all  thofe  different  changes  heat  can- 
not be  given  out. 
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DCLIII. 

Thefe  effects,  then,  are  accomplished  by  the  per- 
petual and  rapid  motion  of  the  blood  through  the 
lungs;  and,  in  this  motion  it  draws  from  the  atmo- 
fpheric  air,  to  which  it  is  expofed,  that  portion  of  vital 
air  fufficient  for  the  purpofe.  The  proportion  of 
vital  air  contained  in  atmofpheric,  is  only  27  parts 
out  of  the  100;  and,  of  this  vital  air  abforbed, 
only  one  half  is  depofited  in  the  circulation.  The 
other,  as  formerly  obferved,  goes  to  extricate  the 
excefs  of  carbon  and  hydrogen  in  the  fyflem,  and. 
to  difcharge  it  by.  the  lungs. 

DCLIV. 

From  this  view,  the  proportion  of  vital  air  we 
employ  is  but  fmall,  as  it  conftitutes  but  *  part 
of  what  we  actually  breathe;  and  of  that,  even 
one  half  is  immediately  difcharged  again  from  the 
fyftem  in  combination  with  the  carbon  and  hy- 
drogen prefent  in  the  lungs.  A  greater  fupply 
of  it  would  produce  an  incitement  incompatible 
with  the  continuance  of  life  j  and,  like  the  rapid 
movements  of  a  flame,  exhauft:  the  matter  to 
which  it  is  applied. 

DCLV. 

The  movements  in  refpiration  are  ftrongly  in- 
fluenced by  the  a&ion  of  the  diaphragm.  By  this 
inufcle  the  belly  is  protruded,  and  an  enlargement 
of  the  thorax  takes  place,  which  enlargement. 
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occafions  the  lungs  to  defcend,  and  gives  free 
accefs  to  the  air  through  the  trachea  to  enter  their 
veficles  and  diftend  them.  By  this  protrufion  of 
the  belly,  the  abdominal  mufcles  are  next  excited 
to  re-adt.  By  their  action  or  preflure,  the  form  of 
the  diaphragm  is  reftored  or  urged  to  its  natural 
fituation,  and  rifes  into  the  thorax.  Thus  the 
cavity  of  the  latter  is  ftraitened,  the  lungs  are 
comprefled,  and  the  air  is  again  expelled  from 
their  cavity.  In  producing  thefe  effetts,  the  dia- 
phragm however  does  not  act  alone,  but  is  aflifted 
by  the  thorax,  whofe  intercoflal  mufcles  are  fub- 
fetvient  to  this  purpofe.. 

DCLVI. 

The  animals  that  do  not  breathe,  it  was  for. 
merly  ftated,  poflefs  only  a  fingle  heart,  and  not 
any  provifion  for  the  circulation  of  the  lungs;  we 
are  naturally  led  to  enquire,  after  our  examination 
of  this  organ  in  man,  by  what  means  the  circu- 
lation of  the  lungs  is  difpenfed  with  in  the  child 
before  birth. 

DCLVIT. 
Foetal  Circulation. 
In  the  child,  we  find  the  heart  perform  but  a 
fingle  office  ;  and,  in  order  to  do  this,  both  its 
auricles  communicate  by  an  opening  palling  be- 
tween them,  fo  that  no  quantity  of  blood  p;ifTes 
through  the  lungs-  more  than  any  other  part  of 
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common  ftructure,  and  the  fyftem  of  the  child  is 
therefore  entirely  ox  v  dated  through  that  of  the 
mother. 

DCLVIII. 

The  ftructure  for  this  purpofe  is  carious  and 
important.  From  the  placenta  of  the  mother,  the 
maternal  blood  is  tratifmitted  by  the  umbilical 
vein  to  the  foetus ;  and  this  blood,  from  the  fyftem 
of  the  mother,  mult  pofiefs  a  degree  of  oxydation 
fuited  to  the  ftate  of  conftitution  of  the  foetus. 
In  entering  the  latter,  therefore,  that  no  part  of  this 
oxydation  may  be  loft  till  it  reach  the  heart,  it 
pafles  in  two  directions,  one  part  going  through 
the  liver  of  the  foetus,  and  the  other  part  through 
the  ductus  venofus  under  the  liver,  directly  to  the 
heart. 

DCLIX. 

The  heart,  then,  is  ftimulated  by  this  fluid  ; 
and,  that  the  lungs  may  not  be  called  into  action, 
the  communication  between  the  two  auricles 
allows  it  to  pnfs  directly  to  both  fides  of  the  heart, 
termed  the  foramen  ovale.  The  circulation  of  the 
foetus,  it  is  next  to  be  obferved,  is  more  extenfive 
than  that  of  the  adult,  as  befides  its  own  body, 
the  temporary  circulation  of  the  placenta  muft 
alfo  be  carried  on  by  it.  To  accomplifh  this, 
and  give  additional  force  to  its  circulation,  an 
appendage  is  formed  to  the  aorta  below  its  curve 
by  its  inofculation  with  a  branch  of  the  pulmonary 
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artery,  named  the  ductus  arteriofus.  The  aorta, 
thus  increafed  in  fize  by  this  junction,  acquires 
additional  force  and  action,  correfponding  to  what 
is  required  for  the  more  extended  circulation  of 
the  foetus ;  receiving  the  impulfe  of  the  left  ven- 
tricle through  the  aorta,  and  of  the  right  one 
through  the  ductus  arteriofus. 

DCLX. 

Thus  the  blood,  after  pervading  the  fyftem  of 
the  fcetus,  is  returned  in  its  effete  ftate  through 
the  two  iliac  arteries,  reflected  along  the  fide  of  the 
bladder  into  the  placenta  to  pafs  to  the  fyftem  of 
the  mother.  During  pregnancy,  therefore,  her. 
lungs  are  required  to  oxydate  her  own  fyftem  as 
well  as  that  of  the  fcetus,  and  her  circulation 
is  loaded  with  its  own  impurities  as  well  as  thofe 
which  the  fyftem  of  the  fcetus  creates. 

DCLXL 

From  this  view,  the  maternal  blood  paffes  along 
the  umbilical  vein,  which  adhering  to  the  internal 
furface  of  the  abdomen,  enters  the  liver  at  the 
upper  part  of  the  cleft  which  divides  this  organ 
into  two  lobes ;  and,  after  entering  the  liver,  it 
diftributes  branches  to  the  right  and  left.  Next, 
the  ductus  venofus  comes  off  from  the  umbilical 
vein,  and  proceeds  in  a  fhort  curved  courfe,  join- 
ing the  largeft  of  the  hepatic  veins,  and  going 
directly  into  the  right  auricle  of  the  heart. 
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DCLXII. 

Then  appears  the  foramen  ovale,  the  ufes  of 
which  are  clearly  demonftrated  from  its  ftruc- 
ture,  for  its  valve  is  placed  on  the  fide  of  the 
left  auricle,  which  marks  the  courfe  of  its  blood. 
It  is  of  a  fomewhat  rounded  fhape,  and  in  its 
fituation  it  lies  at  the  very  backmoft  point  of  the 
partition  between  the  two  auricles.  It  is  placed 
high  up,  with  a  circular  ring  round  its  borders, 
thick  and  mufcular  at  its  edge,  and  on  the  left 
fide  entirely  is  placed  the  valve,  perfectly  tranf- 
parent  and  delicate,  but  flrong.  This  tranfpa- 
rency  remains  when  it  is  clofed  after  birth  ;  fo 
that  by  this  ftructure,  the  blood  of  the  foetus  in 
the  heart  paffes  immediately  from  right  to  left, 
and  into  both  ventricles;  from  the  left  ventricle 
it  is  difcharged  into  the  aorta,  and  from  the  right 
one  into  the  ductus  venofus.  This  duct  is  a 
middle  branch  between  the  two  great  pulmonary 
arteries,  afluming  their  place,  receiving  the  blood, 
pafling  on  alfo  in  a  ftraight  line  towards  the  aorta, 
and  joining  immediately  below  its  arch,  fo  as 
to  produce  a  foetal  aorta  of  double  ftrength  and 
fize. 

DCLXIIL 

Such  is  the  courfe  of  the  fcetal  circulation. 
In  its  office,  one  heart  only  belongs  properly  to 
the  foetus,  and  when  birth  takes  place,  and  refpi- 
ration  begins,  the  double  office  of  the  heart  then 
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commences.  The  flow  of  the  blood  into  the 
lungs  immediately  ftops  the  circulation  of  the 
ductus  arteriofus,  and  the  blood  entering  the  left 
auricle  of  the  heart  from  the  lungs,  prefles  down 
as  it  fills  the  valve  of  the  foramen  ovale,  and 
completes  the  partition*  between  the  auricles  for 
ever  after. 

dclxht. 

Chemical  Analyfis  of  the  Blood. 
After  this  view  of  the  circulation,  and  an  account 
of  the  blood,,  it  is  proper  we  fhould  next  enter  into 
the  chemical  analyfis  of  this  fluid  more  particularly. 

1.  The  quantity  of  this  fluid  in  the  body  of  an  adult, 
js  generally  rated  at  28  lbs.  ;  of  this  quantity,  the  pro- 
portion in  the  veins-  is  four  parts,  and  in  the  arteries 
only  one  fifth. 

2.  The  colour  of  the  blood  has  been  already  re* 
marked  to  be  florid  red  in  the  arteries,  and  dark  in  the 
veins,  except  in  the  pulmonary  ones.  The  general 
colour  is  fuppofed  to  depend  on  the  prefence  of  iron 
oxydated  by  the  lungf.  The  floridnefs  of  the  arterial 
blood  on  the  prefence  of  oxygen,  and  the  darknefs  of 
the  venal  blood  on  the  accumulation  of  carbon, 

3.  The  heat  of  the  blocd  is  about  gC>  degrees  of  F. 
and  the  arterial  blood  is  warmer  than  the  venal. 

4.  In  tafte,  the  blood  is  fahifh,  with  a  fomewhat 
urinous  fmell  when  frefh  drawn.  In  gravity  it  exceeds 
water,  and  in  confiflence  it  is  glutinous  and  adhefive. 

5.  The  parts  of  the  blood  were  already  confidered. 
When  fubmitted  to  the  aftion  of  fire  it  gives  out, 

1.  Water,  foon  turning  putrid. 
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2.  Empyreumatic  oil. 

3.  Ammoniacal  fpnit  ;  and 

4.  Carbone. 

5.  The  principles  of  the  blood  then  are  ; 

1.  Animal  gas  or  carbonated  hydrogene. 

2.  Cruor ;  and 

3.  Albuminous  ferum. 

Another  principle  has  been  alfo  noticed,  termed  the 
bilefcent,  refembling  in  its  appearance  the  cyftic  bile. 

6.  With  thefe  remarks  on  the  general  conftitution  of 
the  blood,  we  examine  more  particularly  its  feparate 
parts,  as  divided  into  cruor  and  lerum. 

7.  The  cruor  confifts  of  ihe  red  mafs  concreted  into  a 
cake.  It  forms  more  than  one  half  the  quantity  of  the 
blood.  It  is  thick,  elaftic,  and  glutinous  like  jelly; 
and  its  fpecific  gravity  is  ten  times  to  that  of  water* 
In  the  temperature  of  the  air  it  putrifies,  and  is  in- 
soluble in  water.  Its  furface,  expofed  to  the  air,  ac- 
quires a  florid  red,  winch  is  foon  loft  by  being 
excluded  from  it.  This  depends  on  its  abforption  of 
oxygen,  which  has  the  fame  effect  when  the  blood  is 
contained  in  a  bladder.  On  being  fully  faturated  with 
oxygen,  it  blackens  by  degrees,  and  its  floridnefs  can 
never  again  be  reftored. 

8.  The  conftituent  parts  of  the  cruor  are  ; 

1.  The  red  globules,  which  confift  of  fibrous  gluten 
and  oxydated  iron  ;  the  latter  in  fuch  fmall  proportion, 
that  from  25  lbs.  of  blood,  only  two  drachms  of  oxyd 
of  iron  were  obtained. 

2.  Fibrous  gluten,  refolvable  Into  carbon  and  azote. 
This  is  proved  b.y  warning  the  cruor  when  the  red  parts 
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feparate  in  the  water,  and  a  white  fibrous  tenaciou* 
mafs  is  cnly  left. 

9.  The  ferum  of  the  blood  is  the  lymphatic  fluid  that 
fwims  upon  the  cruor.  It  pofleffes  fomething  of  a 
faline  tafte.  It  is  of  a  yellowilh  green  colour,  and 
forms  nearly  one  half  of  the  blood.  With  cold  water 
it  unites,  but  with  boiling  water  it  coagulates,  and  a 
part  becomes  white.  By  continuing  the  boiling  it 
again  feparates. 

10.  The  principles  of  the  ferum  are ; 

1.  Water;  for,  from  47  oz.  of  ferum,  43  of  water  . 
are  obtained  by  diftillation,  which  fiiows  a  ftrong  dif- 
pofition  to  putrefcency. 

2.  Albuminous  gluten ;  for,  ftirred  with  a  Hick,  it 
feparates  a  large  quantity  of  gluten,  and  the  fame  id 
done  by  converting  it  into  ice,  and  by  other  methods. 

3.  Jelly;  for,  when  coagulated  by  heat,  the  part  of 
the  ferum  that  does  not  coagulate,  aflumes  in  cooliog 
the  appearance  of  a  tremulous  jelly. 

4.  Aerated  foda;  as  appears  by  adding  to  recent 
diluted  ferum  mineral  acids,  a  neutral  fait  being  ob- 
tained. 

5.  Culinary  fait  and  phofphorated  calx. 

1  r.;The  albuminous  principle,  or  coagulable  lymph, is 
analagous  to  the  white  of  an  egg.  It  poffefles  neither 
tafte  nor  fmeli ;  is  of  a  white  opake  colour;  is  firm  in 
confutence,  and  by  heat  it  is  converted  into  a  horny 
fubftance. 

12.  Its  elemeBtary  principles  appear  to  be  carbone, 
azote,  and  hydpogen. 

1 3*  A'ong  wilh  the  principles  defcribed,  there  is  alfo 
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ieparated  from  the  blood  an  aeriform  elaftic  fluid  or 
animal  gas.  It  afcends  from  the  blood  when  warm, 
and  received  on  a  glafs,  collects  on  its  fides  like  dew. 
It  pofi'effes  a  peculiar  fmell,  which  is  llrong  in  carni- 
verous  animals  ;  and,  when  an  animal  is  newly  killed 
in  cold  weather,  it  is  emitced  in  the  form  of  vapour. 

1 4.  The  conltituent  principles  of  this  gas  are  carbon  a  ted 
hydrogen,  as  demonftrated  by  fhutting  up  recent  drawn 
blood  in  vital  air,  the  vital  air  being  thus  converted 
into  carbonic  or  fixed  air,  and  the  hydrogen  of  the 
animal  gas  being  converted  into  water ;  and,  to  do 
this,  as  we  formerly  noticed,  is  one  of  the  chief  objects 
of  refpiration,  thus  extricating  the  excfcfs  of  thefe  prin- 
ciples frem  the  body. 

DCLXV. 

We  are  now  led  to  conlider  the  circulation 
from  the  heart,  as  it  is  expanded  through  the 
thorax.  The  aorta,  or  great  artery,  from  its  arch 
bends  downwards  and  backwards,  and  touches 
the  left  fide  of  the  fpine.  The  two  membranes 
of  the  pleura  we  have  feen  meet  in  the  middle 
to  form  the  medkftinum,  leaving  a  triangular 
fpace,  the  bafis  of  which  is  the  fpine.  The  fides 
of  this  fpace,  or  membranes  of  the  pleura,  incline 
to  each  other,  and  between  their  interftice  the 
aorta  is  lodged,  and  along  with  it  lies  the  asfo- 
phagus,  which  runs  down,  as  formerly  pointed  out* 
towards  the  ftomach,  and  there  alfo  lie  fome  other 
parts.  The  aorta,  thus  defcending  near  the  fpine, 
gives  out  the  following  arterial  branches:  1.  It 
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gives  off  fmall  arteries,  which  nourifh  the  proper 
fubftance  of  the  lungs,  or  the  bronchial  ones. 
Next,  as  it  lies  by  the  fide  of  the  aefophagus,  it 
fupplies  it  with  fmall  twigs,  the  sefophageal  arte- 
ries. Laftly,  in  its  rlefcent,  it  gives  off  a  fmall 
twig  to  the  interftice  of  each  rib  ;  and  thefe  are 
named  the  intercoftaj  arteries. 

DCLXVI. 

Of  thefe  arteries,  the  bronchial  firft  claim  atten- 
tion, which  are  the  proper  nourifhing  arteries  of 
the  lungs,  and  form  a  fet  of  veffels  diftintr,  from 
the  pulmonic  ones,  which  are  excluGvely  appro- 
priated to  their  oxydation.  The  bronchial  arte- 
ries are  therefore  immediately  attached  to  the 
trachea,  and  follow  its  courfe,  or  continuation, 
through  all  the  ramifications  of  the  fubftance  of 
the  lungs. 

DCLXVn. 

Arteria  Bronchialis  Communis. 
The  firft  branch  of  them  is  the  common- 
bronchial  artery,  fo  named  from  being  distributed 
to  both  fides  of  the  lungs.  It  arifcs  from  the 
fore  pan  of  the  aorta,  and  gives  a  branch  to  each 
fide  of  the  lungs ;  befides  which,  the  right 
branch  gives  a  vtffel  to  the  aefophagus,  and  fome- 
times  it  paffes  itfelf  entirely  to  this  part. 

DCLXVIIL 
Arteria  Bronchialis  Dexira. 
Luce  the  former,  this  fometimes  originates  from 
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the  aorta,  but  oftener  from  the  upper  intercoftal 
artery.  It  proceeds  round  the  right  branch  of 
the  trachea;  and  it  is  confined  alone  to  that  fide 
of  the  lungs.  Several  branches  are  ulfo  fen  off 
by  it  to  different  parts,  as  to  the  aefophagus,  back 
of  the  pericardium,  and  the  lame  part  of  the 
mediaftinum. 

DCLXIX. 

Arteria  Bronchialis  Sinijflra. 
The  origin  of  this  velTel  is  the  fore  part  of  the 
aorta,  whence  it  defcends  with  the  bronchialis 
communis.  It  proceeds  to  the  left  fide  of  the 
lungs,  and  gives  off  fome  branches  to  the  neigh- 
bouring parts. 

DCLXX. 
Arteria  Bronchialis  Inferior. 
This  artery  is  not  always  met  with  ;  but  when 
it  occurs,  it  arifes  from  about  the  place  of  the 
fifth  rib.  It  proceeds  to  the  back  part  of  the 
heart,  above  the  left  pulmonic  vein,  is  extended 
into  the  auricle,  and  along  with  it  paffes  into 
the  fubftance  of  the  lungs. 

DCLXXI. 

Such  are  the  bronchial  arteries.  In  their  origin, 
as  we  have  defcribed,  they  are  irregular,  pro- 
ceeding in  different  cafes  from  the  aorta,  mam- 
mary artery,  or  upper  intercoftal  one,  and  not 
unfrequently  from  the  intercoftals  of  the  aorta. 
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Their  number  of  branches,  however,  is  general!  j 
four,  and  their  office  is  clear  and  eftablifhed. 

DCLXXII. 

Arteria  JEfophagea. 
Thefe  arteries  arife  from  the  aorta,  below  the 
former.  .  They  encircle  the  sefophagus  in  the 
form  of  fmall  twigs,  five  or  fix  in  number ;  and 
they  anatomife  in  their  courfe  with  each'  other. 
From  the  aefophagus  they  proceed  to  the  back  of 
the  mediaftinum,  and  being  joined  by  fome  fmall 
branches  from  the  aorta,  they  form  what  have 
been  named  the  poflerior  mediaftinal  arteries. 

DCLXXIII. 

Interccflales  lnferiores. 
The  number  of  the  lower  intercoftal  branches 
varies  with  the  number  of  ribs  they  fupply.  This 
depends  upon  the  extent  of  the  upper  intercoftal 
artery,  which  generally  fupplies  two,  and  fometimes 
three  upper  ribs.    The  lower  intercoftal  arteries, 
therefore,  are  generally  nine  or  ten  in  number; 
they  are  given  out  from  the  aorta  in  its  defcent 
along  the  fpine,    and  it  apportions   one  as  it 
paffcs  each  vertebra  for  each  rib.  Hence  they  are 
properly  termed  intercoftals  in  the  thoi*ax  and 
lumbar  arteries  in  the  loins.    On  the  right  fide 
they  are  longer  than  on  the  left,  from  the  fitua- 
tion  of  the  aorta  with  refped  to  the  fpine ;  and, 
befules  fupplying  the  iibs,  thefe  arteries  give  off 
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fmall  branches  to  the  aefophagus  and  mediafti. 
num. 

DCLXXIV. 

The  didribution  of  each  intercoftal  artery  in  its 
courfe  is  extenfive. 

From  the  head  of  each  rib  it  gives  off  three 
fmall  branches  to  the  fpine.  One  for  the  fubftance 
of  each  vertebra  j  one  for  the  Iheath  of  the  fpinal 
marrow  ;  and  one  for  the  fubftance  of  the  fpinal 
marrow  itfelf.  Near  the  head  of  each  rib  a 
large  branch  is  next  fent  off,  perforating  to  the 
back,  and  giving  circulation  to  the  large  mufcles 
there,  which  it  folely  fupplies. 

In  the  extent  of  the  rib,  the  intercoflal  artery 
gives  off  numerous  fmall  branches  to  the  inter- 
coftal  mufcles;  and  it  alfo,  in  its  courfe,  divides 
into  two  branches,  one  of  which  is  large,  and  at- 
tached to  the  lower  edge  of  the  rib  above  it,  and 
circulating  in  a  groove  for  that  purpofe.  The 
other,  fmaller,  adheres  to  the  upper  edge  of  the 
lower  rib.  In  their  progrefs,  both  advance  to  the 
fore  part  of  the  thorax,  and  inofculate  with  the 
mammary  and  epigaltric  arteries. 

DCLXXV. 

In  this  way  is  the  circulation  of  the  thorax 
conducted.  The  pulmonary  veffels  divide  into 
two  branches,  which,  like  the  bronchial,  pafs  to 
right  and  left,  and  are  distributed  on  the  lungs. 
The  minute  branches  running  in  the  common 
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cellular  fubftance,  form  at  laft  a  plexus  upon  the 
proper  cells,  from  which  the  halitus  is  derived, 
expelled  by  the  lungs  in  expiration.  The  pul- 
monary veins,  which  return  the  blood  from  the 
lungs  to  the  left  auricle  of  the  heart,  are  fmaller 
in  proportion  to  their  correfponding  arteries, 
than  the  veins  are  to  the  arteries  in  other  parts  of 
the  body,  which  has  been  afcribed  to  the  large 
quantity  of  fluids  expired ;  and  perhaps,  alfo, 
that  the  blood  may  be  longer  detained  in  its 
paffage  from  the  lungs,  and,  of  courfc,  longer 
expofed  to  the  action  of  the  atmofphere.  Thefe 
veins,  however,  join  into  four  principal  trunks, 
terminating  all  in  the  left  auricle. 

DCLXXVI. 
Such  is  the  arterial  circulation  of  the  thorax. 
Thefe  arteries  defcribed,  pofiefs  all  their  corref- 
ponding veins.  Thus  the  bronchial  arteries  re- 
turn their  blood  by  thefe  veins  to  the  azygos 
and  left  fuperior  intercoftal  vein.  In  the  thorax, 
no  very  great  arterial  branches  arife  from  the 
aorta,  or  are  given  off  for  its  circulation.  It  is, 
when  it  pafles  through  the  thorax  above  and 
below,  that  its  largeft  branches  are  dillributed, 
and  the  circulation  of  the  thorax  is  confine-d 
chiefly  to  the  four  we  have  defcribed.  The  coro- 
nary arteries  for  the  heart  itfelf ;  the  bronchial 
and  pulmonary  veiTels  for  the  lung* ;  the  refopha- 
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gial  arteries  for  that  part ;  and  the  inferior  inter- 
cortals  for  the  ribs  and  fpine. 

DCLXXVII. 
Having  thus  examined  the  organs  of  the  thorax, 
proceeding  downwards,  we  are  led  next  to  thofc 
that  fill  the  abdomen,  beginning  with  their  gene- 
ral inverting  membrane,  the  peritonaeum. 

DCLXXVIH. 

Peritonaeum. 

The  peritonaeum  is  the  inverting  membrane  of 
the  abdominal  cavity,  which  appears  on  removing 
the  mufcles,-  and  is  fpread  round  the  bowels,  and 
partly  fupports  them.  It  is  a  firm  fimple  membrane, 
highly  elaftic,  and  admits  of  great  extenfion,  as  is 
proved  both  in  pregnancy  and  difeafe.  When 
the  caufe,  alfo,  of  extenfion  is  removed,  it  re. 
gains  its  former  dimenfions. 

DCLXXIX. 

Like  that  of  the  other  membranes  already  ex- 
amined, its  two  furfaces  differ.  The  external  one 
is  rough  and  cellular,  fo  as  to  connect  itfelf 
clofely  with  the  parts  to  which  it  is  in  contact 
The  internal  one  is  fmooth,  flippery,  and  lubri- 
cated by  an  exhalation  from  its  own  vefTda. 

DCLXXX. 

The  extent  of  this  membrane  is  very  confi- 
derable.  It  forms  the  lining  of  the  diaphragm, 
and  pafles  down,  covering  the  abdominal  mufcles. 
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It  next  lines  the  pelvis  and  its  contained  parts. 
It  is  then  reflected  back,  and  covers  the  mufcles  ; 
and  laft,  by  its  reduplications,  it  is  expanded  over 
the  bowels  and  great  blood  veflels  of  the  whole 
cavity.  In  its  paffage  to  different  bowels,  doub- 
lings are  formed  by  it,  which  ferve  as  ligaments 
to  attach  them  to  each  other,  and  likewife  to 
fufpend  them  to  the  body. 

DCLXXXI. 
Thus  the  peritonaeum  affords  to  mod  of  the 
bowels  a  general  covering,  and  only  where  they 
are  very  deep  feated,  does  it  appear  to  be  partial. 
By  its  expanfion,  a  large  fac  is  formed  ;  which, 
on  the  back  part,  is  bounded  by  its  adhefion  to 
the  different  vifcera  ;  and  before,  is  confined  by 
the  abdominal  mufcles.  Being  loofe,  however, 
upon  the  contents  of  the  cavity,  it  allows  them 
fome  freedom  of  motion. 

DCLXXXII. 
The  external  furface  of  this  membrane  is  covered 
with  cellular  fubftance,  which  varies  in  its  thick. 
nefs  and  manner  of  attachment  in  different  parts. 
On  the  bowels  it  is  extremely  thin.  In  other 
places,  as  the  kidneys,  it  is  filled  with  a  con- 
fiderable  quantity  of  fat ;  and,  in  particular  fitua- 
tions,  as  on  the  fpermatic  cords,  it  fends  off  various 
procefTes  without  any  interference  with  the  in- 
ternal membrane,  being  unaccompanied  by  it. 
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DCLXXXIII. 
Thus  the  ufes  of  the  peritonaeum  are  extensive 
and  important-,  anfc,  befides  thofe  which  have 
been  obferved  of  inclofing,  fupporting,  and  con- 
necting the  different  parts,  it  prevents  any  in- 
jurious effects  from  friction  by  the  fmoothnef* 
and  lubricity  of  its  furface. 

DCLXXXIV. 

With  this  demonftration  of  their  covering,  we 
proceed  to  the  examination  of  the  bowels  within 
the  peritonaeum,  which  we  find  ferving  three  dif- 
ferent purpofes  :  viz. 

Thofe  that  ferve  for  the  reception  or  prepara- 
tion of  the  aliment,  fo  called  the  chylopoetic 
vifcera,  or  the  ftomach  and  alimentary  canal ;  as 
alfo  other  vifcera  that  are  aflifting  to  this,  and 
which  pour  in  liquors,  as  the  liver  and  pancreas* 
and  we  mall  perhaps  find  it  probable  that  the 
fpleen  is  fubfervient  to  the  liver  in  preparing  the 
bile.  When  the  chylopoetic  vifcera  are  removed, 
we  find  the  urinary  organs,  and  at  the  undermoft 
part  of  the  general  cavity  we  find  the  organs  of 
generation;  and,  to  allow  an  eafy  motion,  we 
(hall  find  a  quantity  of  fat,  and  an  organ  named 
omentum,  we  commence  our  detail  with  the 
ftomach,  leaving  the  examination  of  this  part,  the 
omentum,  till  afterwards. 
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DCLXXXV. 
Stttnach. 

The  ftomach  is  a  large  membranous  bag,  placed 
under  the  diaphragm.  In  its  figure  it  is  fom^what 
oblong  and  round,  and  has  been  compa»  jd  in 
fhape  to  the  appearance  of  a  bag-pipe.  It  is 
turned  downwards  and  forwards,  fo  a3  to  form 
an  angle  with  the  sefophagus,  and  this  angle  is 
jncreafed  by  the  diftenfion  of  the  organ. 

DCLXXXVI. 
The  cfize  of  this  organ  is  various,  and  much 
proportioned  to  the  quantity  of  aliment  the  indi- 
vidual is  accuftomed  to  receive.  Hence  it  is 
larger  in  men  than  in  women,  and  in  the  former 
is  frequently  increafed  by  mode  of  life  to  an 
enormous  fize. 

DCLXXXVII. 
This  organ  has  been  divided  by  anatomifts  into 
a  variety  of  parts,  and  the  firft  that  ctaims  atten- 
tion are  its  two  orifices.  The  former,  the  left, 
or  upper  orifice,  conftitutes  the  termination  of 
the  zefophagus,  and  it  is  named  the  cardia.  It  is 
oppofed  to  the  fpine,  at  a  little  diftance  from  it. 
It  allows  a  free  paflage  for  the  blood  into  the 
organ,  the  return  of  which  is  prevented  by  the 
angle  of  the  ftomach  at  this  part,  and  by  the 
flefliy  ftru&ure  of  the  cardia  and  the  diaphragm, 
in  which  it  is  fituated.    The  latter,  the  right,  or 
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inferior  orifice,  is  turned  from  its  office  to  dif- 
charge  the  contents,  pylorus,  and  forms  the  com- 
mencement of  the  duodenum  or  inteftines.  Its 
fituation  is  a  little  to  the  right  fide  of  the  fpine, 
under  the  fmall  lobe  of  the  liver,  and  it  is  turned 
more  forwards  than  the  upper  orifice,  though  its 
fituation  is  altered  fomevvhat  by  the  particular 
flate  of  the  organ. 

DCLXXXVIII. 

The  fecond  part  of  the  ftomach  that  claims 
attention,  are  its  furfaces,  the  upper  one  turned 
towards  the  diaphragm,  the  under  one  towards 
the  inteftines  ;  but,  when  the  abdomen  is  opened, 
the  fuperior  furface  appears  anterior,  and  the 
inferior  furface  pofterior,  fo  that  they  only  deferve 
the  former  appellations  when  the  ftomach  is  con- 
fiderably  diftended. 

DCLXXXIX. 

The  curvatures  of  the  ftomach  form  its  next 
divifion,  being  divided  into  two,  the  large  and 
fmall  one.  The  large  curvature  extends  from  the 
one  orifice  to  the  other,  is  placed  towards  the 
abdominal  mufcles,  and  is  turned  obliquely  for- 
wards and  downwards.  The  fmall  curvature  is 
oppofed  to  this,  extends  alfo  between  the  orifices, 
but  is  placed  towards  the  fpine,  and  in  a  direction 
backwards  and  upwards. 
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DCXC. 

After  tracing  thefe  different  divifions  of  the 
organ,  its  general  ftrudlure  falls  to  be  confidered. 
From  its  connexion  above,  it  muft  be  regarded 
(imply  as  an  expanfion  of  the  sefophagus ;  but, 
from  its  peculiar  office,  it  appears  pofiefi'ed  of 
certain  additional  powers  for  the  alteration  of  its 
contents.  Holding  this  in  view,  we  find  it,  when 
fubjedted  to  examination,  divifible  into  four  dif- 
tinct  layers  or  coats. 

DCXCI. 

The  firft,  or  external  coat,  is  evidently  derived 
from  the  peritonaeum,  being  a  reflection  of  it 
from  its  expanfion  on  the  liver.  By  this  coat,  the 
flrength  of  the  organ  is  increafed.  The  effects 
of  fridtion  are  diminilhed,  and  the  fenfibility  of 
the  other  parts  which  expofe  it  to  pain,  or  in- 
flammation, are  greatly  leffened.  Between  this 
coat  and  the  next,  there  is  interpofed  alfo  a 
quantity  of  cellular  fubftance,  which  affifts  in  the 
fame  general  effe£t  of  increafing  its  flrength  and 
diminifhing  its  fenfibility,  and  forms  the  medium 
of  connection  with  its  internal  layers.  This  part 
has  ever  been  defcribed  as  a  feparate  covering. 

DCXCII. 

The  fecond,  or  mufcular  coat,  is  a  more  im- 
portant one,  and  it  confifts  of  fibres  varioufly 
difpofed,  but  chiefly  longitudinal  and  tranfverfe. 
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The  longitudinal  fibres  are  evidently  continued 
from  thofe  of  the  aefophagus,  which  extending  to* 
the  ftomach,  are  difieminated  in  various  direc- 
tions, but  they  chiefly  follow  the  general  courfe  of 
the  organ  from  the  upper  to  the  under  extremity. 
Upon  each  fide  of  the  fmall  curvature,  in  parti- 
cular, they  form  a  thick,  ftrong,  mufcular  band. 

The  tranfverfe  fibres  are  thofe  peculiar  to  the 
organ.  They  are  confiderably  thicker  and  ftronger 
than  the  former,  and  they  are  alfo  placed  more 
internal.  By  this  mufcular  coat,  the  organ  is 
endowed  with  much  power  of  action,  and  in 
proof  of  it,  we  find  from  continued  caufes  of 
irritation,  that  the  cavity  of  the  organ  comes  to 
be  much  contracted  in  confequence.  It  is  by 
means  of  this  coat,  that  what  is  termed  the  ver- 
micular motion  of  the  ftomach  takes  place ;  for, 
at  the  left  orifice  it  begins  to  contract,  and  pro- 
ceeds with  a  regular  and  circular  motion,  each 
part  contracting  in  order,  and  laft  of  all  the 
pylorus ;  and,  in  this  motion,  the  one  fet  of 
fibres  fhorten  the  organ,  while  the  other  renders 
it  narrower;  and  this  fecond  fet  is  even  inter- 
fered by  many  fmall  tendinous  divifions,  which, 
limiting  their  extent,  increafe  their  power. 

DCXCIII. 

The  third  coat,  is  what  is  termed  the  nervous 
one,  which  is  formed  by  a  modified  expanfion 
of  cellular  texture,  and  compofes  as  it  were  a 
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bed  for  the  connexion  and  circulation  of  the 
inner  coat  or  proper  one  of  the  organ,  on  which 
its  peculiar  function,  or  epigaftric  fecretion,  more 
immediately  depends.  It  is  therefore  intimattly 
connected  with  the  inner  coat,  pofTefRng  many 
fmall  aponeuretic  filaments  which  crofs  each  other 
obliquely,  and  intermix  to  fupport  the  connec- 
tion. 

DCXCIV. 

The  fourth,  or  villous  coat  of  the  ftomach,  is 
of  a  complex  texture.     It  poffeffes  a  ftrucTture 
fimilar  to  that  of  the  internal  furface  of  the 
refophagus,  for  the  feparation  of  mucus,  to  flieath 
the  organ  from  irritation,  or  the  too  powerful 
action  of  its  contents,  and  it  poffeffes  befides  a 
peculiar  fet  of  veflels  both  for  fecretion  and  ab- 
forption.    It  is  formed  of  fine  fhort,  prominent 
villi,  highly  vafcular,  and    largely  rugated  or 
divided  into  folds.    The  extent,  therefore,  of  the 
inner  coats,  is  much  greater  than  the  outer,  and 
the  peculiar  ftructure  of  the  rugae  is  their  leading 
diftinQion.  * 

DCXCV. 

Thefe  rugoe  run  for  the  moll  part  in  a  waving 
tranfverfe  direclion,  and  thefe  divide  into  a  fort 
of  net-work,  or  reticulated  ftru£ture.  They  yield 
to  diftenfion,  and  are  mod  diftinct  when  the 
ftomach  is  in  an  empty  ftate  *,  and,  by  this  dif- 
tenfion, ic  is  probable  the  ftimulus  of  a£lion  is 
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given  to  their  veflels.  By  this  folded  ftru&ure, 
therefore,  their  veflels  are  fitted  to  expand  with- 
out injury,  and  the  aliment  is  detained  longer 
upon  their  furface  in  its  progrefs  through  the 
organ. 

DCXCVI. 

From  the  inner  furface  of  the  ftomach  proceeds 
a  peculiar  fluid,  approaching  in  its  nature  to  the 
faliva,  termed  the  gaftric  juice.  The  origin  of 
this  fluid  is  evidently  from  the  internal  coat,  and 
on  the  prefence  of  this  fluid  the  peculiar  function 
of  the  ftomach  depends. 

Dcxcvir. 

Chemical  Analjfes  of  the  Gaftric  Fluid. 

That  procefs,  termed  Digejiion,  by  which  the  contents 
of  the  ftomach  are  converted  intr  chyme,  or  the  founda- 
tion of  nourifhmcnt,  is  chiefly  effected  by  this  fluid. 

i.  When  examined,  it  is  limpid  like  water,  or  occa- 
ficnally  tinged  with  the  yellow  colour  of  the  bile.  IC 
has  no  fmell,and  pofleffes  fomething  of  a  faltifti  tafte. 

In  its  gravity  it  is  lighter  than  the  blood,  and  is- 
fomewhat  vifcid  from  its  mixture  with  mucus,  being 
feldom  procured  in  a  pure  ftate. 

In  its  nature  it  varies  in  difFerent  animals,  and  fhews 
alfo  different  powers. 

In  the  graminivorous  animals,  it  turns  the  fyrup  of 
violets  green,  and  does  not  adt  cn  animal  food  with 
activity. 

In  the  carnivorous  tribe,  it  turns  the  fyrup  of  violets 
red,  and  fhews  little  action  on  vegetable  food, 

t  5 


ccccxviii  DEMONSTRATION 


In  man,  tlie  colour  of  the  fyrup  is  not  altered  by  it, 
and  it  a£b  equally  on  food  of  both  kinds. 

2.  This  fluid  readily  unites  with  water,  is  only  pre- 
cipitated by  alcohol,  and  refills  putrefaction  in  an 
eminent  degree.  The  peculiar  quality  it  poflefies  is 
the  coagulation  of  milk,  and  fo  flrongly  does  it  retain 
this  property,  that  the  ftomach  dried  and  warned,  pof- 
fefles  ftill  the  fame  quality. 

3.  The  conftituent  principles  of  this  fluid,  as  far  as 
yet  detefted,  we  find  to  be  ; 

a.  Water,  which  conftitutes  its  greateft  portion. 

b.  Albumen,  as  precipitated  by  alcohol. 

f.  Culinary  fait,  detected  by  chemical  analyfis. 
d.  Uncombined  phofphoric  acid,  which  is  never 
wanting. 

4.  An  artificial  gaftric  juice,  it  isfaid,  has  been  formed 
by  macerating  frelh  flefh  in  a  folution  of  culinary  fait. 

5.  The  gaftric  fluid  acts  independent  of  the  ftomach 
and  food,  in  metal  tubes  is  digefted  by  it.  In  a  proper 
temperature,  chyme  is  alfo  formed  by  it  out  of  the  body. 
It  alfo  acts  on  the  ftomach  itfelf,  fo  foon  as  the  extinc- 
tion of  the  vital  principle  takes  place. 

7.  The  procefs  of  digeftion,  therefore,  may  be 
termed  an  animalizing  folution,  aflifted  by  heat,  and 
hardly  by  triture. 

Dcxevin. 

Intestines. 
The  termination  of  the  ftomach  takes  place  in 
a  long  cylindrical  canal,  which  winds  in  various 
directions.    The  commencement  of  this  canal  is 
at  the  pylorus,  ox  under  orifice  of  the  ftomach, 
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and  this  orifice  is  formed  by  the  reflected  doubling 
of  the  two  inner  coats  which  project  into  the- 
paffage  between  the  ftomach  and  inteftines,  and 
form  a  ring  of  mufcular  fibres  that  compofe  a 
fphincter,  termed  the  fphin&er  of  the  pylorus. 
The  inteftinal  canal  then  defcending  from  this 
fphinclier,  occupies  a  large  part  of  the  abdomen, 
and  contains  in  its  various  convolutions  a  length, 
fuppofed  equal  to  fix  times  the  length  of  the  body 
in  its  ordinary  fize.  This  proportion,  therefore, 
is  greater  in  thofe  of  a  diminished  ftature,  than  in 
others.  To  the  body  the  inteftines  are  con- 
nected, or  held  in  their  place  by  their  peritoneal 
covering ;  and,  in  their  progrefs  from  their  dif- 
ferent dimensions  or  capacity,  at  different  places, 
they  have  been  arranged  into  two  general  divi- 
fions,  the  fmall  and  large  inteftines. 

DCXCIX. 
Small  Intejlines. 
The  fmall  inteftines  difplay  externally  a  fmooth* 
nefs  of  furface,  and  taper  fomewhat  in  their 
form,  or  gradually  leflen  in  their  diameter  from 
their  upper  to  their  under  extremity.  They  ad- 
mit a  divifion  into  three  parts,  of  the  duodenum, 
jejunum,  and  ilium. 

DCC. 

Duodemxn. 

The  duodenum,  fo  termed  from  its  length,  fup- 
pofed equal  to  1 2  fingers'breadth,  pofleflcs  the  fams 
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ftru£ture  as  the  sefophagus  and  ftomach,  from 
which  it  begins.    In  its  courfe,  it  pafies  firfl  on  in 
a  tranfverfe  direction  to  the  right  fide,  and  goes 
fomewhat  backwards,  as  far  as  the  neck  of  the 
gall  bladder,  having  the  anterior  layer  of  the 
,  omentum  fixed  to  its  inferior  part,  and  the  lefler 
omentum  to  its  oppofite  fide.    It  then  proceeds 
obliquely  downwards  to  the  right  fide,  before  the 
great  veflels  that  go  into  the  liver,  and  before  the 
venal  artery  and  .  vein,  included  in  the  cellular 
part  of  the  mefocolon.    Oppofite  to  the  under 
part  of  the  kidney,  it  turns  to  the  left  fide  to  be 
lodged  in  the  common  root  of  the  mefocolon  and 
mefentery,  and  receives  into  its  back  part  the 
extremities  of  the  biliary  and  pancreatic  duels, 
going  over  the  aorta  and  vena  cava  oppofite  to  the 
laft  vertebra  of  the  back.    From  thefe  veflels  it 
makes  another  curve  towards  the  right,  being  in- 
volved in  the  root  of  the  mefentery,  and  getting 
afterwards  to  the  left  fide  of  the  fpine,  it  per- 
forates the  mefentery  and  mefocolon,  and  makes 
a  turn  forwards,  when  it  receives  the  appellation 
of  jejunum. 

DCCI. 

Jejunum. 

The  jejunum,  beginning  at  this  part,  derives  its 
name  from  being  generally  the  emptied  of  the 
inteftines,  in  confequence  of  the  thinner  part  of 
its  contents  being  fooner  abforbed.    It  begins  at 


AND  DISSECTION.  ccccxxi 


the  laft  turn  of  the  duodenum,  is  redder  than  the 
other  parts,  and  its  numerous  convolutions,  which 
run  in  all  directions,  are  confined  to  the  upper 
part  of  the  umbilical  region. 

DCCII. 

Ilium. 

The  ilium,  the  next  divifion,  is  diftinguifhed 
externally  from  the  former  by  its  fmaller  fize,  and 
the  greater  thinnefs  and  palenefs  of  its  coats,  and 
in  its  extent  it  forms  about  y  of  the  length  of 
the  two  interlines.  Its  name  is  derived  from  its 
numerous  convolutions,  which  extend  from  the 
under  part  of  the  umbilical  over  the  hypogaftric 
and  iliac  regions,  not  unfrequently  into  the  pelvis. 
In  this  extent  it  furrounds  the  lateral  parts  of  the 
former  divifion,  and  is  fupported  by  the  ofia  ilia. 
In  its  lad  turn,  palling  acrofs  the  upper  edge  of 
the  iliac  bone,  it  terminates  in  a  valve  at  the 
beginning  of  the  colon. 

dcciii. 

Such  is  the  general  courfe  of  the  fmaller  in- 
teftines,  and  it  is  not  very  neceflary  to  diftinguifti 
that  part  of  them  named  jejunum,  from  its  being 
fuppofed  to  be  empty  of  chyle,  from  that  part 
named  ilium,  and  phyficians  feldom  make  the 
diftinction,  comprehending  both  parts  under  the 
name  of  ilium,  fo  they  call  it  an  iliac  paflion, 
whatever  part  of  the  gut  may  be  affe&ed. 
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The  inteftines  are  nearly,  but  not  altogether,  of 
a  cylindrical  fhape  when  diftended,  their  coats  are 
thin,  and  as  we  go  down  they  gradually  become 
more  pellucid. 

DCCIV. 

Thus  the  divifion  between  the  fmall  and  great 
•inteftines  is  made  by  the  ilium  patting  into  a  great 
fack,  which  makes  the  beginning  of  an  inteftine, 
named  very  univerfally  the  colon  ;  this  enters  the 
caput  coli  nearly  at  right  angles,  when  the  colon 
is  lengthened  out  fome  way,  and  is  lodged  in  the 
hollow  of  the  os  ilium,  and  this  we  would  name 
the  caput  ccecum  coli ;  and  from  that  part  goes  off 
the  appendix  vermiformis. 

DCCV. 

Great  Inteftines. 
In  their  form,  the  great  inteftines  refemble  the 
fmall  ones.  Tleycompofeonecontinuedcanal,  which 
gradually  lefTens  in  dimenfions  from  its  upper  to 
near  its  under  extremity,  but  in  their  fize  they 
greatly  exceed  them,  and  in  their  courfe  they  are 
alfo  (hort  and  ftraight,  compared  with  the  fmall  in- 
teftines. Their  external  furface  difplays  an  irre- 
gular appearance;  they  are  locked  up  into  cells, 
and  a  number  of  proceftes  arife  from  them.  They 
admit,  however,  a  fimilar  divifion  to  the  fmaller 
inteftines,  and  are  compofed  of  three  parts,  the 
csecuKi,  colon,  and  iec"lum. 
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DCCVI. 
Cxcum. 

♦  Under  the  infertion  of  the  ilium  lies  the 
ccecum,  or  blind  gut,  confiding  of  a  fhort  bag, 
three  fingers'  breadth  long,  and  of  the  fame 
diameter,  extending  to  the  dilated  beginning  of 
the  colon.  Its  fituation  is  the  right  iliac  region, 
under  the  iliac  convolutions,  and  refting  on  the 
cavity  of  the  iliac  bone,  at  the  under  extremity  of 
the  right  kidney.  It  is  placed  fo  that  its  bottom  ■ 
defcends,  forming  a  (hut  fac,  with  its  mouth 
turned  towards  the  colon,  termed  the  caput  caecum 
coli.  On  the  pofterior  part  of  the  csecum,  there 
is  alfo  a  fmall  procefs,  in  its  diameter  about  the 
fize  of  a  goofe  quill,  and  hardly  more  than  two 
or  three  inches  long,  named  the  appendix  vermi- 
formis.  It  difplays  a  convoluted  ftructure,  fixed 
by  its  fides  to  the  csecum,  with  two  extremities, 
one  impervious,  and  the  other  with  an  oblique 
opening  into  the  back  part  of  the  gut. 

DCCVII. 
Colon. 

The  colon,  the  next  divifion,  exceeds  in  length 
all  the  other  inteftines.  It  is  a  production  of  the 
Ciecum,  beginning  at  the  termination  of  the  ilium, 
it  encircles  the  fmall  inteftines,  and  is  in  contact 
with  moft  of  the  abdominal  vifcera.  Hence  its 
courfe  is  complex,  and  varioufly  convoluted.  It 
rifes  in  the  right  iliac  region  over  the  kidney,  to 
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which  it  is  connected,  and  reaches  the  height  of 
the  angle  of  the  right  hypocho«drium.  It  then 
runs  tranfverfely  under  the  liver  and  ftomach, 
efpecially  to  the  fpleen,  in  doing  which,  this  part 
of  it  receives  the  name  of  the  great  arch  of  the 
colon.  In  the  left  hypochondrium,  it  turns  back- 
wards under  the  fpleen,  and  defcends  on  the  fore 
part  of  the  kidney,  to  which  it  is  connected.  In 
this  fituation  it  forms  two  convolutions,  compared 
in  {hape  to  the  Greek  figma,  and  thence  named 
its  figmoid  flexure.  The  length  of  this  flexure 
varies  in  different  cafes,  extending  at  times  as  far 
as  the  crccum.  Through  its  whole  extent,  this  in- 
terline is  fixed  to  its  fituation  by  the  mefocolon. 

DCCVIII. 
ReBum. 

From  its  ftraight  fituation  when  viewed  ante- 
riorly, the  name  of  the  lafl  divifion  of  the  in- 
terlines, or  the  rec~lum,  is  derived.  Its  fituation 
is  the  lowed  of  the  lumbar  vertebrae,  and  it  de- 
fcends in  its  progrefs  upon  the  fore  fide  of  the  os 
facrum  and  coccyx,  terminating  in  the  anus,  a 
little  beyond  the  extremity  of  the  laft  bone.  Its 
courfe  is  regulated  by  the  direction  of  the  bones, 
over  which  it  pafl'es.  Thus  it  is  inclined  fome- 
what  downwards  at  its  rile,  then  a  little  back- 
wards, and  afterwards  turns  forwards.  It  differs 
from  the  other  inteftines  in  becoming  wider  in  its 
progrefs  downwards,  and  forming  below  a  refer- 
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voir  for  the  faeces.  Its  termination  is  named  the 
anus,  where  it  contratts  into  a  narrow  orifice, 
the  fides  of  which  are  difpofed  in  clofe  lon- 
gitudinal folds.  The  rectum  is  fixed  to  its  fitua- 
tion  by  means  of  the  mefo-rectus. 

DCCIX. 

In  this  account  of  the  inteftines,  fome  finall 
parts  remain  to  be  detailed.  The  firft  are  the 
apendiculae  pingutdinofas,  fituated  on  the  outer 
furface  of  the  great  inteftines,  particularly  the 
colon,  at  different  diftances  from  each  other,  and 
projecting  from  the  inteftines  like  fo  many  pen- 
dulous papillse,  the  ufe  of  which  is  evidently  to 
lubricate  thefe  parts.  Of  the  fame  nature,  alfo, 
are  the  adipofe  ftrata  in  the  fides  of  the  adhefions 
of  the  mefocolon.  The  furface  of  the  colon  is 
alfo  interfered  longitudinally  through  its  whole 
courfe,  by  certain  ligaments  like  bands,  which 
appear  to  divide  it  into  three  parts.  One  of 
them  extends  along  each  fide  of  it,  and  the  third 
is  concealed  by  the  attachment  of  the  mefocolon. 

DCCX. 

After  the  ftomach  and  inteftines,  what  we  may 
term  their  appendages,  or  the  mefentery  and 
omentum,  fall  to  be  examined,  the  former  ferving 
to  conned  the  inteftines  to  their  fituation,  the 
latter  to  lubricate  the  cavity  over  which  they  are 
fpread. 
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DCCXL 

Mefentery. 

The  mefentery  is  a  reflected  production  of  the 
peritonaeum,  which  detached,  includes  the  intef-. 
tines  as  in  a  fling;  and,  from  its  fituation  with 
refpect  to  them,  is  it  named-  It  confifts  of  three 
parts ;  one  uniting  the  fmall  inteftines,  which 
receives  the  proper  name  of  mefentery ;  another 
connecting  the  great  inteftines,  termed  mefocolon, 
and  a  third  attached  to  the  rectum,  named  mefo- 
rectum. 

DCCXIT. 

i  Proper  Mefentery. 

The  firft  part  begins  at  the  lad  turn  of  the 
duodenum,  running  obliquely  downwards  to  the 
right  fide,  and  along  the  vertebrae  of  the  loins,  to 
the  three  firft  of  which  it  is  connected.  Between 
its  layers  are  inclofed  cellular  fubftance  and  much 
fat,  and  the  veiTels  and  nerves  of  the  jejunum 
and  ilium  take  the  fame  direction.  From  the 
convolutions  of  the  inteftines,  with  which  it  cor- 
refponds,  the  extent  of  its  anterior  edge  is  much 
greater  than  its  pofterior  one,  being  formed  into 
plaits  or  folds.  ' 

Dccxm. 

Mefocolon* 

At  the  lower  extremity  of  the  ilium,  the  mefo- 
colon, the,  fecond  divifion  of  the  mefentery,  and 
its  continuation,  begins.    It  is  here  contracted  in 
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its  fize,  and  following  the  courfe  of  the  great 
inteftines,  they  are  fixed  by  it  in  their  place. 
Under  the  right  kidney  it  forms  the  right  liga- 
ment of  the  colon,  becoming  for  this  purpofe 
narrow  and  firm.  Next,  by  the  immediate  ad- 
hefion  of  the  colon  to  the  kidney  and  duode- 
num, there  is  an  apparent  want  of  mefo-colon 
oppofite  to  this  place.  From  this  turning  acrofs, 
in  order  to  inclofe  the  arch  of  the  colon  at  its 
anterior  edge,  it  forms  a  broad  expanfion,  and 
behind  it  is  fixed  to  the  fpine,  firft  feparating 
and  inclofing  the  anterior  part  of  the  duodenum. 
On  the  left  fide,  the  firft  connection  of  the  mefo- 
colon  is  to  the  under  part  of  the  left  extremity 
of  the  ftomach,  and  defcending  over  the  left 

kidncyV  ic  ronris  at  its  Under  end  the  left  ligi» 
merit  of  the  colon.  It  then  forms  an  adhefion  to 
the  large  pfoas  mufcle,  expanding  for  this  purpofe, 
and  the  figmoid  flexure  of  the  colon  is  retained  in 
a  loofe  fold  of  it. 

DCCXIV. 

Meforeclum. 

The  meforeclum,  or  laft  divifion  of  the  mefen- 
tery,  begins  with  the  loweft  vertebra  of  the  loins. 
Then  it  contracts  by  degrees,  becomes  narrow, 
and  difappears  at  the  under  part  of  the  pelvis,  at 
which  part  the  redum  forms  an  immediate  attach- 
ment to  the  os  facrum. 
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DCCXV. 

Thus  the  office  of  the  mefentery  ferves  to 
fufpend,  to  conned,  and  retain  the  feveral  intefr 
tines  in  their  proper  fituation,  to  afford  them  an 
external  coat,  and  to  allow  a  proper  diftribution 
of  their  circulation. 

DCCXVI. 

Omentum. 

The  omentum  is  a  fatty  membrane  expanded 
over  a  large  portion  of  the  abdominal  vifcera  ; 
and,  in  confequence  of  this  expanfion,  it  admits 
of  three  divifions  into  the  omentum  of  the  ftomach, 
liver,  and  colon. 

In  youth,  in  its  form,  it  compofes  a  diftin£l  bag, 
but  becomes  connected  and  reticulated  by  age. 
It  is  divifible  in  its  ftrudture  into  layers,  the  outer 
of  which  is  a  peritoneal  covering  reflected  from 
the  ftomach. 

DCCXVII. 

The  anterior  layer  of  the  firft  omental  divifion, 
is  a  continuation  of  the  peritoneal  coat  which 
externally  covers  the  ftomach,  and  is  extended  here 
from  its  upper  and  under  furfaces.  From  its 
origin  it  is  fpread  over  the  bowels,  reaching  as  far 
as  the  fpleen,  and  defcending  a  little  below  the 
umbilicus,  efpecially  in  fat  people.  It  polTeffes, 
however,  no  adhefion  to  the  abdominal  mufcles 
immediately  behind  which  it  is  placed.    At  the 
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under  edge  it  is  refle&ed,  and  afcends,  forming 
the  pofterior  layer.  In  this  afcent  it  forms  no 
adhefion  till  it  reaches  the  arch  of  the  colon,  to 
which,  and  to  the  veffels  of  the  fpleen,  it  is  con- 
nected. 

DCCXVIII. 

The  fecond  divifion  of  the  omentum  arifes 
from  the  arch  of  the  colon,  in  the  fame  manner  as 
the  former  part  does  from  the  ftomach,  and  is 
connetted  to  the  caecum  by  a  particular  cunei- 
form procefs. 

DCCXIX. 

The  third  divifion,  or  hepatic  omentum,  re- 
ceives various  appellations,  and  is  rather  a  mem- 
brane from  its  poffeffing  little  fat  in  its  com- 
pofition.  It  is  connected  to  the  fmall  curvature 
of  the  ftomach  at  its  edge,  and  to  the  beginning 
of  the  duodenum  ;  and,  for  this  purpofe,  it  pafTes 
to  the  under  and  back  part  of  the  liver,  from 
the  fore  part  of  the  finus  of  the  aorta.  In  its 
ftrufture,  like  th^.  other  parts,  this  divifion  of  the 
omentum  confifts  of  two  layers,  but  has  no  re- 
flexion upwards.  On  reaching  the  ftomach,  a 
divifion  of  its  layers  takes  place ;  a»ul,  by  this 
divifion,  they  take  a  direction  fo  as  to  inclofe  the 
organ,  and  form  its  external  coat.  On  gaining 
its  great  curvature,  however,  their  reunion  take* 
place;  and,  by  this  reunion,  they  pafs  on  to 
form  the  anterior  and  reflected  portion  of  the  firft 
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divifion,  while  this  reflected  part  feparating  again, 
clofes  over  the  colon  to  form  its  external  covering, 
and  then  uniting  at  its  oppofite  furface,  is  conti- 
nued under  the  name  of  the  mefocolon. 

DCCXX. 

By  this  diftribution,  the  third  divifion  appears 
the  original  and  mod  expanded  part,  and  by  it 
an  irregular  bag  or  cavity  is  formed,  containing 
the  hepatic  omentum,  ftomach,  and  firft  divifion 
of  the  omentum  in  its  anterior  part  j  and  the 
reflected  portion  of  the  firft  divifion,  the  colon, 
and  mefocolon  in  its  pofterior  part. 

dccxxt. 

At  the  upper  and  right  fide  of  this  fac,  or 
behind  the  cord  which  leads  to  the  hepatic  veiTels, 
is  fituated  the  fcmicircular  paflage,  formed  of  two 
ligaments  from  the  peritonaeum,  termed  Win- 
flow's  foramen,  equal  to  a  finger  in  fize,  and 
maintaining  a  communication  between  the  large 
fac  of  the  omentum,  and  the  common  cavity  of 
the  abdomen,  fo  as  to  allow  fluids  to  pafs  readily 
from  the  one  to  the  other. 

DCCXXII. 

The  evident  ufe  of  'he  omentum,  from  its 
fatty  nature,  is  to  lubricate  the  bowels,  and  pre« 
vent  injury  from  friction. 
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DCCXXIII. 
Having  thus  examined,  in  a  general  way,  the 
appearance  and  fituation  of  the  chylopoetic  vif- 
cera,  we  (hall  now  confider,  firft,  their  general 
circulation  ;  and  then  review  the  leading  circum- 
ftances  of  their  ftructure. 

DCCXXIV. 
From  the  thorax,  the  aorta  defcends  under  the 
arch  formed  by  the  legs  of  the  diaphragm  into  the 
abdomen.  When  it  has  pa  (Ted,  it  directs  its 
courfe  pretty  near  the  middle  of  the  vertebra, 
embraced  by  the  tendinous  arch  of  the  diaphragm. 
In  this  courfe  it  wants  the  cava,  which,  on  leaving 
the  pelvis,  inclines  to  the  right  fide,  and  paries 
under  the  liver  in  order  to  reach  the  right  auricle 
„   of  the  heart. 

DCCXXV. 

In  its  progrefs  the  aorta  forms  numerous  con- 
nections. Its  firft  branch  attaches  it  to  the 
mefentry,  and  in  the  fame  way  to  the  thoracic 
duel.  Its  other  branch  attaches  it  to  a  number 
of  large  nerves  descending  to  be  diftributed  on 
thefe  parts.  On  proceeding  into  the  abdomen,  it 
firft  difpenfes  a  fmall  arterial  twig  to  the  dia- 
phragm ;  it  then  gives  off  the  cxliac  artery  which 
fupplies  the  liver,  ftomach,  and  fpleen.  Its  next 
branch  is  fent  off  for  the  circulation  of  the  in- 
ieftines,  named  the  great  mefenteric  artery  ;  and 
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its  laft  diftribution  is  made  to  the  lower  inteftines 
\g  the  lower  mefenteric  artery.  The  particulars 
of  this  diftribution  it  is  next  proper  to  trace. 

DCCXXVL 
Arteria'  Phrenha. 
The  circulation  of  the  diaphragm,  we  find, 
depends  on  two  arteries  named  phrenicre,  which 
pafs  one  to  each  fide  of  it.  In  the  fituation, 
however,  and  number  of  thefe  arteries,  there- is 
confiderable  variety,  as  at  one  time  they  take 
their  origin  from  the  aorta  at  different  places  of 
it,  at  another  time  they  arife  partly  from  the 
aorta,  and  partly  from  the  cseliac  artery.  They 
are  generally  two,  but  fometimes  they  are  found 
to  be  increafed  to  three  or  four.  In  their  moft 
common  number  and  progrefs,  one  goes  round 
each  fide  of  the  diaphragm,  and  each  eroding  the 
flefhy  part  of  the  crus  of  its  own  fide,  bends 
along  to  the  ala  or  wing,  from  which  it  gives  in 
all  directions  a  greater  number  of  branches  to  the 
fltfliy  fides  of  the  diaphragm.  From  the  wing, 
it  then  turns  round  and  encircles  the  great  cen- 
tral tendon  and,  btfore  this,  each  artery  gives 
off  one  large  branch  to  the  flefhy  fides  of  the 
diaphragm  arifing  from  the  ribs.  All  their  re- 
maining branches  are  then  fpread  on  the  central 
tendon  and  fternal  part  of  the  mufcle,  inofculating 
largely  together  in  thefe  fituations.  One  branch 
from  thefe  arteries  is  alfo  fent  often  to  the  peri- 
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cardium,  when  it  is  connected  with  the  dia- 
phragm. 

DCCXXVIL 
Before  parting  into  the  diaphragm,  the  phrenicse 
give  fmall  branches  to  other  parts,  particularly 
to  the  renal  capfules  and  refophagus.    Befides  the 
phrenic  arteries,  the  diaphragm  is  alfo  fupplied 
by  branches  from  the  intercoftal,  lumbar,  and  cap- 
fular  arteries,  as  well  as  from  the  thorax. 
DCCXXVIII. 
Arteria  Cxliaca. 
The  next,  and  a  very  important  artery,  is  the 
coeliac.    Its  origin  is  from  the  fore  part  of  th#' 
aorta,  under  the  wth  vertebra  of  the  back,  and 
where  the  courfe  of  the  diaphragm  embraces  it  in 
the  form  of  a  thick  mort  tube,  encircled  by  the 
l^ffer  arch  of  the  ftomach.    It  then  immediately 
divides  into  three  branches,  the  middle  one  of 
which  goes  to  the  ftomach,  the  left  to  the  fpleen, 
and  the  right  to  the  liver.    Of  thefe,  the  fmalleft 
is  the  middle  one,  the  large  ft  in  the  adult  the  left 
one,  but  in  the  foetus  the  right  one. 

DGCXXIX. 
Arteria  Coronaria  Ventriculi. 
This  central  celiac  branch  is  about  the  fize  of 
a  crow  quill.  It  rifes  upwards,  and  turns  a  little 
towards  the  left  fide  from  the  fituation  of  the 
pylorus  j  but,  before  reaching  this  orifice,  it  is 
divided  into  two  great  branches,  one  encircling 
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the  cardia,  the  other  diftributed  along  the  leflVr 

arch. 

DCCXXX. 
Arteria  Coronaria  Superior. 
At  its  rife  from  the  diaphragm,  the  xfophaguc 
receives  this  cardiac  branch,  which  turns  round 
it,  and,  after  various  convolutions,  appears  on  the 
left  fide  of  the  ftomach,  over  which  it  is  fpread 
In  the  middle  of  this  courfe  it  gives  off  a  branch, 
which  purfuing  the  bafe  of  the  pofterior  furface 
of  the  afophagus,  panes  into  the  thorax,  and 
unites  with  the  upper  xfophagean  arteries. 

The  fecond  is  a  continuation  of  the  fame  car- 
diac branch,  fending  its  ramifications  down  over 
the  large  part  of  the  ftomach,  fomewhat  in  the 
lhape  of  a  crown,  and  ending  in  its  modulation 
■with  the  vafa  brevia  from  the  fpleen. 

The  fecond  branch  diftributed  rlong  the  leffer 
arch  of  the  ftomach,  as  formerly  noticed,  may  be 
•kid  properly  to  be  the  right  dwifidn  of  the 
former.    It  turns  from  the  root  of  the  xfophagus 
round  the  leffer  arch,  bending  according  to  its 
curvature,  and  diftributing  branches  down,  both 
forwards  and  backwards,  over  each  fide  of  the 
ftomach.    By  thefe  branches  on  the  ftomach  it 
runs  to  be  fpent,  and  arrives  with  a  very  fmall 
trunk  at  the  pylorus.    From  the  ftomach,  it  turns 
upon  the  fmall  gut,  or  continues  its  conneaion  to 
both,  and  is  named  arteria  pylorica  fuperior. 
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Several  other  arteries  are  diftributed  on  the 
flomach  from  the  other  organs,  which  fall  to  be 
afterwards  noticed,  when  treating  of  thefe  organs'. 

DCCXXXI. 

Arteri<£  Mefenterfc^u      .  .1 
The  next  arteries  are  the  mefenteric,  or  thofe 
that  fupply  the  inteftines,  and  they  are'  fo  named 
from  lying  within  the  two  layers  of  the  mefentery. 
The  firfr.,  or  fuperior,  gives  its  branches  to  the 

colon  and  the  fmall  inteftines.    The  fecond,  or 

,n  &  .  .fir.-    .:  •■  , •    3f!  L  .  rr 

inferior,  attaches  itfelf  to  the  left  fide,  and  fup~ 
plies  the  lovvr  part  of  die  colon  and  rectum. 

DCCXXXII. 

Superior,. 

The  former  is  the  largeft  of  the  abdominal 
arteries.  Its  origin  is  not  more  than  half  an  inch 
below  the  cxiiac  artery,  from,  that  pare  of  the  v 
aorta  betwixt  the  legs  of  the  diiphragm..  It  then 
paffes  under  the  pancreas,  .and  through  the  mefo- 
coloa  or  (he  proper  mefentery  of  the  fmall  in- 
teflines.  The  fir  ft  turn  is  to  the  left,  and  then 
to  the  right  fide  of  the  abdomen,  and  on  getting 
low  into  the  abdomen,. it  gives  off  feveral  branches. 
To  the  right  it  gives  three  principal  branches,' 
but  to  the  left  they  are  fo  innumerable,  as  not 
to  admit  any  particular  detail;  and  their  inofcu- 
htions  are  fo  gr*at,  as  to  form  a  plexus  carrying 
the  artery  down  to  the  left  ilium,  where  the  con- 
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junction  of  the  ilium  with  the  colon  lies.  The 
principal  branches  it  gives  to  the  right  fide,  viz. 
the  colico-medi3,  dextra,  and  iiio-colica. 

DCCXXXIII. 
Colic  a  Media. 
The  firfl;  paries  between  the  two  lamellae  of  the 
mefocolon,  and  divides  into  two  great  branches 
before  reaching  the  inteflines,  one  turning  back 
along  the  right  fide  of  the  colon,  and  inofculating 
with  the  colic  arteries ;  the  other  turning  up- 
wards, and  bending  according  to  the  curvature  of 
the  arch  of  the  colon,  till  after  rounding  it  to  the 
left  fide,  it  inofculates  with  the  left  colic  artery, 
or  branch  of  the  inferior  mefenteric. 

DCCXXXIV. 
Colica  Dextra. 
This  branch  is  fometimes  feparate,  but  more 
commonly  its  origin  is  from  the  middle  colic  ar- 
tery. It  is  a  large  branch  fet  off  at  a  crooked 
angle.  Its  courfe  is  along  the  right  fide  of  the 
colon,  dividing  as  it  approaches  the  inteftine  into 
two  branches,  one  turning  upwards  to  join  the 
middle  colic  artery,  the  other  pafling  downwards 
to  attach  itfelf  to  the  ilio-colic  artery. 

DCCXXXV. 
Arteria  Hio-Colica 
Is  a  long  fmall  artery,  arifing  about  an  inch 
below  the  lad,  and  palling  to  that  part  where  the 
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I  mall  inteftines  terminate,   arid  the  large  ones 
begin  or  rim  along  the  m^ientery  towards  the 
joining  of  the  ilium  with  the  colon.    It  terminates 
in  three  regular  branches,  one  palling  ftraight  on 
to  the  junction  of  the  ilium  and  colon,  divides 
th;re  into  two  letTer  branches;  one  of  which 
traverfes  the  fore,  the  other  the  back  part  of  the 
caput  caecum,  being  connected  with  the  valve 
within: — another  branch  run;  backwards  along 
the  colon,  and  inofculates  with  the  right  colic 
arteiy  ;  and  a  third  runs  down  along  the  ilium  to 
join  the  branches  of  the  mesenteric  artery.    It  is 
from  thefe  diverging  branches  this  artery  is  fo 
named.     The  appendix  vermiformis  has  alfo  a 
mcfentery  tying  it  down,  and  from  the  caput  coli 
an  artery  runs  down  to  fupply  this  mefentery, 
pervading  the  whole  length  of  the  procels. 
DCCXXXVI. 
Thefe,  then,  are  the  branches  of  the  mefenteric 
artery  to  the   right ;   to  the  left,  they  are  lb 
numerous  as  to  form  a  great  net-work  of  fmall 
arteries  for  the  fupply  of  the  fmall  inteflines. 
The  firft,  or  radical  branches,  are  from  12  to  20 
in  number,  thick,  fhort,  and  large.    From  thefe, 
fecondary  ramifications  arife  equally  numerous; 
and  from  the  laft,  farther  ones  take  their  origin. 
Each  of  thefe  fets  inolculate  with  each  other, 
mouth  to  mouth,  in  the  form  of  arches,  and,  in 
the  end,  from  the  laft  of  thefe  inofculating  plexus^ 

u  3 


ccccxxxviii  DEMONSTRATION 

thearteriesgo.out  ftr.ii^ht  upon  the  inteftines,  and 
are  - there  expanded.  By  this  diftribution,  the 
mel'entery  acquires  an  irregular  matted  sp  pea  le- 
asee, and  as  its  arteries  redouble  and  incrcafe  ill 
numbers,  the  laft  of  them  makes  a  curvature  to 
ferve  the  ilium,  and  inufcuhtes  with  the  iiio-colic 
artery. 

DCCXXXVII. 

Lift  rior. 

The  lower  mefenteric  arifes  very  obliquely  from 
the  left  frtbe  of  the  aorta,  to  which  it  keeps 
dofe  fora  great  way,  and  at  the  bifurcation  of  the 
aorta,  it  fends  off  its  great  branch  to  the  left  fule 
of  the  colon,  viz.  the  left  colic  artery.  It  then 
defcends  to  -the  pelvis,  turning  down  over  the 
iliac  artery  of  the  left  fide,  and  ends  with  the 
re&um.-*-1">::''J'-r;  -" ;  -c  s    «w        :.       •  ■ 

The  left  colic  'artery* •  Its*  principal  branch, 
divides  into  three  'others,  which  go  off  from  the 
trunk-,  at  .  fhort  broken-like  angles.  The  firft 
afcends  into  the  angle  of  the  colon,  and  divides 
into  two  5  the  ene 'follow  s  the  courfe  of  ti  e  inr 
teftine*  and  .nom.ifiies  it  ;  the  other,  running  in 
the  .middle  of  the  -mefocolon,  meets  the  upper  me- 
senteric branch,  and  forms  with  it  the  mtfenteric 
arch.,.  Tlie  fecomi  paffes  direcTtiy  to  the  right  fide 
pf  the  colon,  and  on  approaching  the  inteftines, 
divides  into,  two  nans,  one  turning  up,  and  the 
pther  going  down. 
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The  third  runs  obliquely  down  to  the  part  of 
the  gut  lying  on  the  haunch  bone,  or  the  figmoicl 
flexure  of  the  colon,  and  from  the  membrane  df 
the  coion,  being  here  connected  clolely  with  the 
loins,  it  gives  oil'  fmall  branches  to  this  part, 
which  incfculate  with  the  lumbar  arteries. 

DCCXXXVIIL 
Artcr'ia  Henicrrhoidales. 
This  artery,  the  internal  hemorrhoidal,  is  the- 
trunlc  of  the  lower  mefenteric  within  the  pelvis. 
It  is  often  equal  in  fize  to  a  writing  quill,  and  is 
clofely  applied  to  the  back  part  of  the  rectum,  its 
■whole  length  turning  in  over  the  pelvis  obliquely 
for  this  purpofe.    Its  large  branches  completely 
encircle  the  redlum,  and  meet  on  its  fore  part, 
while   its  lower   brandies   inofculate  with  the 
middle  hemorrhoidal  artery,  and  occafionally  with 
thofe  of  the  bladder  and  womb. 

DCCXXXIX. 
Such  is  the  arteri.il  fyftem  of  the  chylopoetic 
vifcera,   and  the   arteries  poffefs  correfponding 
veins,  dift  inguiihed  chiefly  by  the  fame  names- 
All  thefe  veins  terminate  in  the  vena  porta. 

DCCXL. 

Having  given  a  defcription  of  the  chylo-poetic 
vifcera,  we  mail  now  take  a  review  of  the  leading; 
particulars  of  their  ftruclure.  The  alimentary 
c.nal,.  is  in  general  compoied  of  three,  or,  as 
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anatomifts  for  the  moft  part  reckon,  of  four  dif- 
ferent parts.    The  external  coat  is  the  continua- 
tion of  the  peritonoeum  ;  the  fecond  is  the  flefhy 
or  mufcular  one,  confining  of  two  rows  of  mufculat 
fibres,  one  row  being  difpofed  longitudinally,  the 
fibres  of  which  are  exceedingly  minute  ;  but  the 
inner  layer  of  the  fibres,  the  threads  of  which  are 
difpofed  circularly,  is  very  evident.  The  third  coat, 
the  innermofl  one,  is  generally  named  the  villous, 
and  this  is  connected  to  the  mufcular  one,  by  what 
has  been  defcribed  univcrfally  as  the  fourth  coat, 
under  the  name  of  the  nervous  ;  but  it  is  rather 
to  be  confidered  as  the  medium  fcrving  to  join 
thefe,  refembling  the  fubcutaneous  cellular  fub- 
ftance,  or  which  ferves  the  fame  office  to  the 
inte (lines,  that  the  fubcutaneous  cellular  mem- 
brane does  to  the  Ikin.    In  fcveral  refpe£ls,  how- 
ever, it  feems  different  •,  it  wants  the  fatty  bigs 
connected   to   the   cellular  fubflance,   and  the 
threads  are  Ihorter. 

DCCXLI. 

On  inverting  the  fmall  inteftines,  there  are  a 
number  of  rugae  or  doublings,  on  the  villous  and 
nervous  coats,  which  make  a  refidance  to  the 
contents,  the  valvule  conniventes ;  by  ftretching 
them,  we  can  make  the  gut  fmooth :  but  it  re- 
quires fome  force  to  do  this,  and  it  is  likely  that 
they  retain  pretty  coolant ly  their  place.  Pro- 
bably the  villi  are  again  lefler  valves,  iimilar  to 
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the  larger ;  at  lead  the  furface  by  means  of  the 
villi,  is  very  greatly  increafed.  The  number  of  the 
rugae,  or  valves,  in  the  fmall  inteftines,  is  conti- 
nually diminifhing  as  you  defcend,  and  the  ap- 
pearance of  the  villi  is  always  in  proportion  to 
the  appearance  of  the  larger  valves ;  and  in  the 
larger  inteftines,  there  is  not  much  room  for 
fpeaking  of  either. 

DCCXLII. 

"Where  the  fmall  inteftines  are  joined  to  the 
k.ger,  we  find  a  ftrait  place,  or  valve,  which 
is  of  a  ver.y  curious  texture.  It  might  be  ima- 
gined the  end  of  the  ilium  with  all  its  coats; 
but  the  external  coat  enters  between  the  tranf- 
verfe  or  circular  fibres  of  the  colon,  which  gives 
an  oblong  fhape  to  the  valve,  and  the  more  you 
diftend  the  colon,  the  more  you  ftraiten  that 
valve,  the  circular  fibres  trying  the  more  to  bring 
thenifelves  to  a  ftrait  line.  But  belides  this,  the 
membranes  at  the  fides,  or  ends  of  that  valve,  are 
put  upon  the  ftretch,  which  brings  the  two  lips 
to  apply  to  e,ach  other.  So  fceces  lodged  in  the 
caput  ccecum  coli  will  not  readily  return  through 
this  valve. 

DCCXLIII. 
The  appendix  vermiformis  may  be  confidered  as 
the  beginning  of  the  colon,  as  in  the  foetus  it  lies 
in  the  fame  diredion ;    but  the  weight  of  the 
fecces  gradually  pufhes  it  down,  fo  that  the 
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appendix  in  the  adult  comes  to  make  the  fide  of 
the  colon.  'Irrthe  whole  tracT:  of  the  intcflines,, 
from  the  mouth  perhaps  downwards,  we  find  a 
vaft  quantity  of  flime,  or  mucus-,  and  for  the 
iepaTation  of  this,  there  are  a  vaft  number  of 
exceedingly  minute  glands,  mod  of  which,  and 
much  more  readily  the  du£ts  from  them,  from 
their  fmallnefs,  efcape  our  observation ;  but  hi 
many  places  we  can  fee  the  bags  containing  the 
flimej  as  in  the  mouth  of  the  ftomach,  in  the 
duddemim,  jejunum,  caput  coli,  and  in  the  ap- 
pendix vermiformis.  In  fome  fubjecds  they  are 
greatly  more  diftin£r.  than  in  others. 

DCCXLIV. 

In  demonstrating  the  inteftines,  the  fituation- 
of the'peritonxum  and  its  extenfions,  claim  par- 
ticular  regard.    The" peritonaeum  is  a  fingle  mem- 
^braTrre,.  fo  far  as  it  is  to  he  confidered  as  a  mem- 

J.     -     ,  •!        nil  t* 

braise,  and  owes  its  dotible  appearance  to  the 
ctfotferifirtifflV  of  its  cellular  fubftance  ;  in  fome 
cafes  it  has  a  morbid  appearance,  and  we  find  a 
Timilar  appearance  in  other  parts  of  the  body. 
The"  Cellular  fubftance  every  where  ties  it  to  the 
other  parts;  and  it  not  only  lines  the  mufcles, 
but  covers  alrnofl  all  the  different  vifcera,  fo  as  to 
give  them  an  external  coat  ;  and  if  we  fuppofe  a 
very  accurate  diffeclion  made,  and  this  coat 
Jeparated,  we  leave  the  peritonaeum  entire,  and 
the  Bowels  upon  the  outer  fide  of  it  between  the 
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peritonjeum  and  fpine.  The  various  fubftances,. 
therefore,  called  ligaments,  or  fupporting  mem- 
branes, are  merely  the  continuation  of  the  peri- 
toneum ;  the  mefentery  and  mefocolon  are  doub- 
lings of  it  ;  but  the  omentum  has  the  peritoneum 
quadruple.  It  has  been  defcribed  as  a  double 
membrane  ;  and  if  you  fuppofe  the  colon  drawn 
away  from  the  flomacb,  and  the  omentum  put 
upon  the  ft  retch,  it  is  only  double  ;  but  take  it  as 
it  lies  over  the  inteftines,  or  if  you  open  the 
abdomen,  and  cut  through  the  omentum,  you  cut 
the  peritoneum  four  times,  one  doubling  of  it 
being  produced  from  the  ftomach,  and  the  other 
from  the  mefocolon.  The  fmall  omentum,  how- 
ever, is  but  double,  becaufe  it  is  formed  entirely 
from  the  membranes  from  the  liver  which  cover 
"the  ftomach  only. 

DCCXLV. 

Thus  we  may  obferve,  that  the  fmall  omentum, 
with  both  parts  of  the  large  omentum,  with  the 
covering  of  the  ftomach,  colon,  and  pancreas> 
form  one  great  fac,  which  has  no  communication 
with  the  reft  of  the  abdomen,  but  by  the  fora- 
men of  W inflow. 

DCCXLVI. 
The  bowels  alfo  have  a  different  fituation  after  we 
open  the  body  from  what  they  have  in  life  3  fo  that, 
though  we  fpeak  of  the  cavity  of  the  abdomen,. there 
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is  no  fuch  cavity  in  it  as  appears  in  a  dead  bodyj 
it  is  quite  full,  and  does  not  contain  above  a  tea 
fpoonfut  of  liquor,  fo  that  it  is  a  difficult  matter  to 
open  the  abdomen  without  wounding  the  bowels  > 
therefore  the  thrufting  in  a  trocar  is  a  very  dan- 
gerous operation  in  a  found  animal,  and  it  only 
becomes  fafe  as  in  afcites,  by  a  collection  of  water, 
which  goes  between  the  bowels  and  abdomen, 
the  mefentery  and  mesocolon  keeping  the  bowels 
connected  to  the  backbone,  while  the  fore  parts 
yield  to  the  diftenfion  ;  wherever  water  is  col- 
lected in  the  abdomen,  it  is  in  the  cavity  of  the 
peritonxum  ;  and,  as  that  can  be  traced  the 
whole  extent  of  the  abdomen,  the  water  varies  its 
fituation  according  to  the  fituation  of  the  body, 
from  this  circumftance  a  collection  in  the  open 
cavity  is  diftinguifhed  from  one  formed  in  parti- 
cular vifcera. 

DCCXLVII. 
The  flruclure  of  the  inteftines  or  alimentary 
canal,  is  confidered  ns  compofed  of  four  dif- 
ferent coats.  The  firft  coat,  which  it  has  from 
the  peritonaeum,  by  its  fmcothnefs  allows  one 
part  to  Hide  readily  upon  another-,  it  does  this  the 
better,  that  every  where  from  its  furface  a  fecre- 
tion  is  made  by  pores  which  are  invifible.  For, 
in  a  found  body,  glands  have  never  been  feen  in 
the  peritonaeum ;  but  from  every  part  of  it  we 
can  fqueeze  out  a  liquor  j  and  there  is  a  farther 
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addition  made  to  this  from  the  fat  of  the  omen- 
tum. Next,  this  covering  gives  all  the  hollow 
bowels  a  very  confiderable  additional  ftrength,  fo 
that  they  do  not  fo  readily  give  way  to  air  dif- 
tending  them.  Befides,  there  are  fewer  veflels 
in  this  membrane,  whereby  it  is  lefs  favourable 
to  concretions  forming  in  the  abdomen.  We 
find  the  outer  coat  joined  to  the  mufcular  one 
by  cellular  fubftance. 

DCCXLVIII. 

The  mufcular  coat  is  compofed  of  two  layers  of 
iibres.  The  external  ones  run  along  the  canal,  and 
the  circular  ones  run  tranfverfely.  The  effect  of  thefe 
fibres  is  very  confiderable,  for  no  general  preflure 
of  the  abdomen  could  poflibly  pufh  on  the  con- 
tents, and  the  food  does  not  defcend  to  the  end 
of  the  rectum  by  the  preflure  of  the  diaphragm, 
or  abdominal  mufcles  ;  for  the  turns  of  the  in- 

I 

teflines  evidently  run  almofl  as  often  upwards  as 
downwards  :  and  in  difeafes,  where  a  paralyfis  is 
brought  upon  thefe  parts,  although  the  patient 
continues  to  breathe  and  exercife  the  abdominal 
mufcles,  yet  the  alimentary  canal  is  gorged  with 
fcculent  matter.  With  regard  to  the  manner  of 
action,  it  is  extremely  curious:  but  by  looking 
into  the  accounts  that  are  commonly  given  of  this 
matter,  one  would  almoft  conceive  that  a  con- 
traction begins  at  our  throat,  and  never  ceafes  till 
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the  fubftance  is  pufhed  down  mo  ft  regularly  from 
top  to  bottom.  Now,  iuftead  of  this,  the  mo- 
tions are  going  on  at  different  places,  and  in  dif- 
ferent ways  at  the  fame  time,  according  to  the 
■quantity  and  nature  of  the  food.  The  general 
motion,'  from  its  twilling  and  compreffing  the 
■gut,  is  called  perifhitic ;  and  it  is  underftood  that 
that  motion  is  continued  from  the  itomach  down 
to  the  rectum  :  but  there  naturally  takes  place  an 
antiperiftaltic  motion  in  animals  ;  fo  that  the  mo- 
tion of  our  food  very  much  refembles  the  water 
in  the  ocean,  by  looking  at  which,  you  can 
fcarcely  determine  at  firft  whether  it  is  coming  in 
or  going  out,  only  there  is,  upon  the  whole, 
a  greater  motion  the  one  way  than  the  other. 
Thus,  in  the  alimentary  canal,  the  food  is  pufhed 
on  a  certain  way,  then  it  is  turned  back  a  little, 
then  it  goes  on  again,  and  the  two  layers  or  fibres 
are  both  employed,  hut  they  aft  differently  ;  the 
longitudinal  fibres  fhortening  the  canal,  and  the 
circular  fibres  llraitening  it.  Thus,  when  a  morfel 
of  food  is  taken  down,  the  firft  thing  is  the 
fhortening  of  the  tube  by  the  contraction  of  the 
longitudinal  fibres ;  then  the  circular  fibres  con- 
trrfft  chiefly  from  above  downwards,  and  the  food 
is  pufhed  on  a  confiderable  way.  The  longi- 
tudinal mufcles  afting  firft,  draw  the  gut  upon 
the  food,  when  the  other  fibres  aft  with  more 
advantage ;  and  the  longitudinal  have  the  advan- 
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tage  of  being  fixed  at  the  upper  end  by  the  con- 
traction of  the  circular  fibres. 

DCCXLIX. 
The  ufe  of  the  antiperiftaltic  motion  is  evident, 
that  nature  means  not  only  to  prepare,  but  to 
turn  the  food  over  and  over,  fo  as  to  expofe  every 
part  of  it  to  the  mouths  of  the  ve  fie  Is  which  are 
to  receive  it ;  and  this  is  done  in  a  much  more 
accurate  manner,  and  there  is  a  much  clofer 
exertion  of  every  fibre  than  many  are  aware  of. 
We  are  by  no  means  to  apply  the  rules  here  that 
have  been  "laid  down  with  regard  to  mufcles,  that 
they  arc  fo  many  bhdders,  and  only  contract  to 
a  certain  degree  ;  for  here  they  contract  in  fuch  a 
manner  as  to  fiiut  the  pafiage  altogether.  Thus, 
if  a  perfon  fwallows.  a  fmall  quantity  of  quicks 
filver,  in  a  (hurt  time  it  goes  through  the  whole 
canal,  which  it  cannot  poilibly  do  by  means  of  its 
weight,  on  accountof  the  fever..!  turns  it  makes,  and 
it  mull  be  pufhed  down  by  the  duels  contracting  fo 
clofrly  as  to  bring  the  oppofite  fides  together.  In 
confequence  of  the  agitation  our  food  fuffers  here, 
it  is  probably  farther  diflblved,  and  perhaps  the 
general  tendency  to  putrefaction  is  in  fome  meafure 
prevented  ;  alfo,  a  new  combination  takes  place, 
the  great  preflure  occafioning  the  pouring  out  of 
liquors  to  annualize  the  food,  and  perhaps  to 
difiolve  it,  like  menftrua.  The  feculent  matter  is 
pufhed  downwards  to  be  difcharged  from  the 
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body,  while  the  ufeful  parts  are  received  into  the 
lacteal  veflels,  they  are  fucked  in  in  the  manner 
to  be  afterwards  explained :  but  once  thefe  veflels 
are  filled,  the  mufcular  coat  comes  to  be  con- 
tracted, and  being  crowded  with  valves,  the 
food  is  pufhed  onwards  towards  the  heart,  and 
,this  is  done  with  confiderable  force  ;  for,  after 
tying  the  lacteal  duct,  there  is  obferved  an  efFu- 
fion  of  the  chyle  about  the  mefentery,  by  a  rup- 
ture of  the  larger  veflels. 

DCCL. 

Within  the  mufcular  coat  we  find  the  nervous 
and  villous  coats,  the  nature  of  which  has  been 
very  generally  mifunderftood.  Authors  have 
compared  the  villous  coat  to  the  cuticle  upon 
the  furface  of  the  body :  but  this  is  altogether 
improper,  and  it  leads  to  another  miftakej  fo^ 
in  confequence  of  this,  the  nervous  coat  is  fup- 
pofed  to  reprefent  the  flcin,  but  it  is  with  the 
utmoft  difficulty  that  we  can  (hew  very  minute 
nerves  reaching  any  part  of  the  nervous  coat* 
Now,  inftead  of  this,  the  villous  part  reprefents 
not  only  the  cuticle,  but  the  cutis  vera;  the  in- 
fenflble  flcin  on  the  infide  is  much  thinner  than 
the  cuticle,  and  is  (hewn  with  difficulty.  The 
villous  coat  is  beyond  all  doubt  fenfible,  having 
both  nerves  and  blood  veflels. 
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DCCLI. 

The  nervcus  coat  may  be  compared  to  the  fub- 
cutaneous  cellular  membrane  j  only  it  does  not 
contain,  or  {afpend  fat :  hence  it  is  a  pure  cellular 
iubftance.  It  is  much  more  denfe  too,  having 
much  fmaller  cells  i  thefe,  however,  communi- 
cate, and,  upon  the  whole,  it  ferves  the  fame 
purpofe,  allowing  the  villous  one  to  play  eafily, 
and  alfo  conducting  its  coats  and  nerves. 

DCCLII. 

Thefe  two  inner  coats  form  what  is  called 
valves,  the  valvule  conniventes  ;  and,  again,  each 
of  the  valves  is  fubdivided  into  villi,  which  may 
be  confidered  as  ferving  nearly  the  fame  purpofe,  viz. 
adding  to  the  furface.  They  are  not  to  be  confidered 
as  the  mouths  of  one,  or  two  vefiels,  but  as  a 
fold  of  the  inner  coat.  Upon  the  whole,  we  fee 
nature  endeavours  to  lengthen  out  the  inner  coat 
much  more  than  the  outer,  and  the  rugse  make  a 
greater  difficulty  to  the  paflage  of  the  food,  fo 
that  it  is  retarded  till  it  is  fully  prepared,  and 
applied  fufficiently  to  the  furface  of  the  inteftines. 

DCCLIII. 

To  defend  the  alimentary  canal  from  the  acri- 
mony of  the  fubftances  we  take  in,  there  is  a  vaft 
quantity  of  mucus  fecreted,  we  can  in  fome 
places  obferve  the  fmall  bags  or  follicles  in  which 
it  is  contained  ;  and  what  we  fee  in  fome  few- 
places,  we  prefume  to  take  place  in  all. 


cocci 


DEMONSTRATION 


DCCLIV. 

After  this  general  ftruclure,  we  con fid. r  more* 
particularly  the  different  parts  of  the  cwnal,  be- 
ginning with  the  sefophagus.  The  scfophagus 
perforates  the  flefhy  part  of  the  diaphragm.  One 
ufe  of  which  is  very  evident,  and  tiitftttial.  H  id 
it  pafTed  through  the  tendinous  parr,  the  contents 
of  the  ftomach  would  have  been  eafily  thrown  back 
into  the  mouth ;  whereas,  by  going  through  the 
flefhy  part,  and  that  fwelling  when  the  diaphragm 
afcends,  the  regurgitation  is  prevented,,  not  that 
it  is  entirely  fhut.  A  liquor  can  be  ("wallowed 
when  an  expiration,  is  made;  but  it  is  made  with 
difficulty.. 

DCCLV. 

From  the  fituation  of  the  ftomach  with  refpeft 
•to  the  other  vifcera,  can  be  underftood  what  is 
very  often  obferved  to  happen  in  practice,  that 
communications  are  made  by  erofions  from  one 
bowel  to  another.  Such  communications  may 
have  different  effects,  according  to  its  distention. 
Thus,  they  may  be  flanihig,  fo  as  to  allow  liquors 
to  go  only  one  way,  a?  in  the  cafe  of  the  gall- 
bladder, where  there  is  fuch  a  fiantiug  6'wt  elion, 
for  we  can  blow  in  oir  into  the  duodenum  without 
dillending  it. 

DCCLVI. 

Some  circumft antes  with  regard  to  the  empty- 
ing of  the  ftomach,  and  the  filling  of  it,  deferve 
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attention.  There  are  very  evident  longitudinal 
ribres,  and  within  thefe  circular  fibres  >  there  is 
p.atic al Arly  a  band  of  longitudinal  fibres  running 
along  the  fmall  curvature,  Jpfteftf  of  the  ftomach 
lying  in  a  line  with  the  refophagus,  when  it- 
is  diitended,  it  comes  forwards,  fo  as  to  make  an 
angle  with  it,  which  ferves  too,  to  prevent  cur 
food,  by  a  moderate  preflure,  from  being  thrown 
upwards  into  the  mouth,  and  the  pylorus  is 
turned  up  or  raifed  higher,  and  thefe  membranes 
have  the  effect  of  ftraitening  both  orifices  con- 
fiderably,  efpecialiy  the  cardia.  So  in  vomiting, 
the  pouring  in  a  very  great  quantity  of  liquor, 
by  diflending  the  ftomach  to  a  great  degree,  may 
fhut  thefe  orifices,  and  fo  endanger  a  rupture  of 
the  ftomach  ;  and  that  this  does  not  frequently 
happen,  is  owing  to  this,  that  every  one  bowel 
fupports  another.  All  here  a?e  fupported  by  the 
containing  parts.  The  pylorus  is  railed  upwards 
when  the  ftomach  is  diitended,  for  a  very  evident 
purpofe  •,  for  if  it  had  hung  down,  the  more  it 
was  diitended,  the  indigcfted  aliment  would  have 
got  ou',  whereas  it  is  only  the  lighter  parts  that 
afcend  and  get  out,  and  that  ring  at  the  pylorus 
is  not  merely  compofed  of  coats,  but  is  really  a 
circular  mufcle,  or  fphincler,  which  acts  fo  vigi- 
lantly, that  you  will  fcarce  find  indigefted  food  in 
the  inreftines.  We  know  that  ponderous  bodies 
will  pa fs  down  from,  the  ftomach,  and  that.gali 
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ftones  will  be  thrown  up  by  vomiting.    Then  the 
lituation  of  the  pylorus  does  not  rife  fo  high  as 
the  other  orifice,  but  it  is  fituated  obliquely,  and 
turned  backwards.    As  we  have  found  that  the 
alimentary  canal  in  general  enjoys  an  antiperiftaltic 
motion  ;  fo  in  the  ftoniach,  there  is  a  working 
from  the  right  towards  the  left,  as  well  as  the 
other  way,  but  very  gently  for  ordinary.  If, 
however,  a  very  irritating  fubftance   be  intro- 
duced by  an  inftincl:  of  nature,  the  antiperiftaltic 
motion  comes  to  be  fuperior  to  the  periftaltic,  and 
by  this  means  the  contents  of  the  alimentary 
canal  may  be  brought  from  the  lowermoft  part  of  it 
upwards.  Vomiting,  therefore,  may  be  explained  in 
this  manner :  A  naufea  is  produced,  and  the  mo- 
tion of  the  ftomach  is  inverted,  we  a£t  with  the 
diaphragm  in  a  flow  manner,  fo  as  to  pufh  down 
the  ftomach,  whereby  we  put  the  abdominal  muf- 
cles  upon  the  ftretch  j  thefe  are  thrown  into  a 
convulfive  motion,  and  the  diaphragm  yielding 
gently,  while  the  matter  is  thrown  up,  the  air  is 
thrown  out  at  the  fame  time,  fo  that  the  water, 
when  thrown  up,  is  generally  mixed  with  air. 

DCCLVII. 

The  inteftinal  canal  we  formerly  confidered  as 
divided  by  anatomifts  into  the  fmall  and  great 
inteftines,  and  thefe  are  again  farther  divided. 
The  inteftine  connected  with  the  ftomach,  is  from 
its  length  named  duodenum.   It  is  tied  down  very 
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clofely  to  the  pofterior  part  of  the  diaphragm,  by  a 
cellular  membrane  wantinga  mefentery,  andofcourfe 
wanting  that  veryclofe  covering  which  the  continu- 
ation of  the  mefentery  gives ;  while  this  is  fupplied, 
in  fome  meafure,  by  the  courfe  it  takes.  From  the 
greater  fize  of  that  inteftine  than  of  thefe  that  im- 
mediately follow,  it  has  been  termed  the  ventriculus 
fuccenturiatus,  and  perhaps  the  more  this  idea  is  con- 
fidered,  the  more  juft:  it  will  appear;  for,  befides 
the  clofe  adhefion  for  fupporting  the  ftomach  in 
its  place,  we  obferve  that  liquors  of  great  im- 
portance, the  bile  and  pancreatic  juice  are  poured 
in  here;  and,  in  order  to  retain  thefe  longer,  that 
they  may  be  better  incorporated  with  the  food,  that 
inteftine,  without  neceflity,  makes  feveral  fhort 
turns,  fo  that  the  food  muft  undergo  very  con- 
siderable alterations  here.  As  foon  as  the  duode- 
num has  got  to  the  left  fide,  it  turns  almoft  quite 
downwards ;  and  now  the  mefentery  begins  to  be 
added,  and  it  gets  the  name  of  jejunum,  and  from 
this  the  ilium  is  continued,  and  the  upper  end  of 
the  jejunum  is  confiderably  wider  than  the  lower 
end  of  the  ilium  ;  or,  the  tracl  of  our  fmall  in- 
teftines  is  fomewhat  of  the  conical  fhape,  with 
the  larger  end  of  the  cone  upwards. 

DCCLVIII. 
A  difference  of  colour  is  alfo  obferved  here. 
The  jejunum  is  always  a  great  deal  redder  coloured, 
for  the  coats  are,  in  proportion  to  the  greater  dia- 
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meter  of  the  canal,  thicker,  and  there  is  a  greater 
number  of  vefl'els  in  the  jejunum  that  circulate 
the  blood.  When  it  is  laid  open,  we  find  the 
valvule  conniventes  more  remarkable ;  and  the 
villi,  or  farther  divifion  of  the  feveral  valves, 
likewife  larger.  Every  one  of  thefe  circum  [lances 
may  be  accounted  for  upon  the  mod  fimple  prin- 
ciples. There1  is  a  greater  quantity  of  food  pafiing 
through  the  jejunum  than  the  ilium,  fo  the  fecu- 
lent matter,  as  it  defcend-s,  becomes  more  con- 
fident, and  is  more  obferved  in  the  ilium.  Hence" 
•the  neceffily  that  a  greater  furface  mould  be  ap- 
plied in  the  jejunum,  for  the  feparation  of  thnfe 
liquors  from  the  blood,  which  ferve  to  animalize 
and  diflblve  the  food.  The  furface  is  mcr6afe«l 
for  the  purpofe  of  greater  abforption  ;  and,  for 
the  better  execution  of  both,  the  valves  are  made 
larger  to  flop  the  too  eafy  paflage  cf  the  food. 
Defcending  downwards,  the  mefentery  bt comes 
■fomewhat  loofer,  and  the  bowels  are  more  move- 
able;  but  there  is,  by  no  means  fuch  a  change  of 
place  as  appears  in  a  dead  body. 

DCCUX. 

From  the  great  length  of  the  mefentery,  tfpe- 
•cially  of  the  lower  parts  of  it,  we  can  conceive 
■two  circupnftances  poffible.  That  the  mefentery 
and  gut  may  be  twifted  by  a  violent  exertion  ; 
and,  if  the  omentum  is  of  an  unufual  length,  and 
there  k  a  great  quantity  of  fat,  this  may  in  like 
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manner  ehtai  tgie  the  inteftine,  being  twitted  round 
■u  portion  of  it. 

DCCLX. 

Tlie  end  of  the  inteftinum  ilium  enters  the 
great  intelhine.;  and  of  late  years  it  has  been 
propofed,  that  in  certain  cafes,  where  one  part 
of  the  inteftine  falls  within  another,  attempts 
{hould  be  made  to  difentangle  them,  by  throwing 
injections  into  the  colon. 

DCCLXI.  . 

In  the  appendix  vermiformis,  the  mucous  pores 
are  comparatively  very  large;  and  it  probably, 
therefore,  ferves  to  fecrete  a  quantity  of  mucus  to 
be  added  to  the  feculent  matter;  and  in  the 
greater  part  of  the  ape  kind,  where  that  is  want- 
ing, it  is  fupplied  by  a  fpongy  fubftance,  imme- 
diately under  the  valve  of  the  colon. 

DCCLXII. 

From  the  appendix  vermiformis  the  three  liga- 
ments come  out,  and  this  part  is  to  be  confidered 
as  'he  bottom  of  the  caput  crccum  coli,  its  Htua- 
iion  being  altered  by  the  weight  of  the  matter 
and  by  ufe ;  and  the  advantage  of  this  is,  that  the 
fibres  mould  all  come  from  orfe  point;  for  thefc 
-being  all  in  a&ion  at  the  fame  time,  and  this  part 
being  tied  down  by  the  peritonaeum  palling  over 
it  without  a  mefocolon,  the  other  parts  of  the 
colon  are  drawn  towards  that  for  the  ihortening 
of  the  inteftine  by  means  of  the  longitudinal 
fibres  j  and  the  colon,  from  the  feyeral  turns  it 
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makes,  is  contiguous  to  almoft  all  the  abdominal 
vifcera,  which  is  a  circumftance  that  ought  never 
to  be  loft  fight  of,  otherwife  very  confiderable 
miftake  may  take  place  in  judging  of  difeafes,  or 
in  treating  them. 

DCCLXIII. 

In  examining  the  relative  ufe  of  the  different 
parts  of  the  inteftines  in  refpect  to  our  aliment, 
we  obferve  that  the  fmall  inteftines  ar;j  intended 
to  promote  the  formation  of  chyle,  to  allow  it  to 
be  abforbed,  and  ,to  propel  the  remains  of  the 
food  into  the  next  divifion,  or  large^  ones.  That, 
by  the  next  divifion,  viz.  the  caecum  and  beginning 
of  the  colon,  the  food  received  from  the  ilium  is 
retained  for  fome  time ;  and  in  confequence  oi 
farther  abforption,  acquires  a  greater  degree  of 
confiflency,  and  receives  alfo  a  foetid  fmell  ;  that 
in  the  colon,  the  excrementitious  part  alone  is 
received,  retained,  and  changed  into  feeces-,  and, 
by  the  periftaltic  motion  of  the  inteftines,  and 
the  power  of  refpiration,  they  are  pufhed  by  flow- 
degrees  into  the  rectum.  In  the  rectum,  the 
faeces  are  retained  a  certain  time  j  till,  by  their 
weight  and  acrid  .nature,  it  is  ftimulated  to  dis- 
charge them,  which  it  does  by  the  power  of  its 
mufcular  coat,  and  of  the  levator  ani,  affifted  by 
the  diaphragm  and  abdominal  mufcles. 
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